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who are aware of the inroads which German competi- 
| tion has been making on the British industries. 


THE WAR DEPARTMENT AND OUR NEW 
The article carries special weight appearing in the 


FOREIGN POLICY. | 
late war to prove | columns of a conservative journal which has all along 


previous conversion into the sulphate and decomy 


! 
| ment on a footing which shall enable it to cope success- | Without Meat,” ‘ Dining 4 la Tablet,” “‘ Aliment per 


Capsule,” and equally sensational headings which the 
subject hardly warrants. It will doubtless prove inter- 
esting to some of our readers to examine a few state- 
ments which have been made, and to see what has 
actually been done. 

Dr. Lilienfeld in his paper describes the artificial 
synthesis of albuminous substances which form an es- 
sential element of nitrogenous foods. He found it pos- 
sible to prepare pepton hydrochloride by the conden- 
sation of phenol and glycocoll with phosphoric oxy- 
The substance thus obtained gives all the re- 
The lecturer demonstrated the 

By 
08i- 


chloride. 
actions of albuminoids. 
preparation and properties of the new compound. 


| tion of the latter, free pepton was obtained which re- 


| sembled 


| 


both in its chemical and physiological be- 


|havior the natural pepton from albumen. The 
janalytical data corresponded with those given by 


| natural 








pepton. From what has been said it will be 
seen that Dr. Lilienfeld does not claim to have made al- 
bumen by synthesis, but to have made pepton a diges- 
tion product of albumen. Chemists will not be readily 


It did not require the test of the 
the mettle of the American soldier, or the skill and | professed to make light of the ** bugaboo” of foreign | convinced that pepton has been really synthesized, 
heroism of the officers that led him into battle; but it | competition, and has endeavored to allay the fears of | as a proteid molecule is so complex, mobile, and of 
did require just such a test to open the eyes of the| the manufacturers, which, as it now appears, were only | such high instability that a change in its constitution 
Ar public to the woeful incapacity and confu-| too well founded. We publish the article in full in| may readily be brought about, so that until more de- 
sion that reigns in certain branches of the War Depart-| the current issue of the ScrENTIFIC AMERICAN SuP-| finite tests have been made, and until Dr. Lilienfeld 
ment. With allthe accumulated experience of the great | PLEMENT, and must be content to mention here a few pleases to give more of the details of his processes, 
Civil War to go upon, our quartermaster, subsistence, | of the leading facts adduced in proof of the reality and which he holds secret at present, pending the issuance 
and medical departments should have been among the | threatening character of our competition. of a patent, chemists will be apt to suspend judgment. 
most efficient in the world. They were popularly sup A Sheffield manufacturer is quoted as saying that it Even if artificial albumen may be produced at a 
posed to beso, and the public never doubted, when war | is best for Englishmen to realize that America is send-| moderate price, it does not necessarily follow that it 
was declared, that in the transportation of troops, the | ing over in the regular way of business heavy .consign- | will in any way tend to solve the problem of food sup- 
bringing up of supplies, and the care of the sick and | ments of steel. American steel is being sent to Lon-| ply, and we are not sure as yet that the new product is 
wounded, we should show something of that character- | don and in large quantities to Birmingham. It is pre- physiologically identical with that produced in Nature’s 
ix wder and method which has contributed so largely | ferred for anything that can be made in large quanti- laboratory. Pure albumen has been made on a large 
to our present industrial supremacy ties by automatic machinery. The manufacturer finds | seale and it is not at all dear, but we are not aware it 

The public was doomed, however, to a bitter and | it lower in price, and the workman likes it because its | has ever occupied an important position, in dietetics or 


ii 
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ment, The that 


the Southern camps was merely 


humiliating disappoint confusion 


first 


existed from the right through and with less wear on the tools. 
a prelude to the scenes of inexcusable suffering and The writer of the article was shown, in Sheffield, < 
which marked the progress of the campaign | consignment of American files, just received by a local 


itt 


neglect 
and the melancholy home-coming of the troops at its| manufacturer, which cost considerably less delivered 
in Sheffield (the home, by the way, of the British file 


Moreover, 


close 

Nor can the department be absolved of all blame | industry) than those of domestic make. 
it results were actually achieved in the| many of the workmen prefer the American files for 
The same results could have | certain classes of work, and the quantity received in 


because gre 


few months of the war 
been achieved, and should have been, without the ter- | London and Birmingham is stated to be much greater 
rible accompaniments of neglect and starvation that | than is generally supy osed. 

are causing a thrill of anguish and indignation to pass In Birmingham the British manufacturer is using 


American made brass, ** because it is drawn so much 
truer than the English that it can be worked in auto- 


matic machinery with less trouble and greater eco- 


The per 
duty does not atone for the total ne 


from one end of the country to the other. 


formance of one 
rh of another, and the demand of the publie for a 


searching and impartial investigation is both reason 


vleet 


nomy ‘To these advantages is added that of eost, the 
American product being from 15 to 20 per cent cheap- 


able and just 
Steam India rubber hose piping, according to an- 


Apart from its moral aspects, however,there is another | er 
consideration of a very practical nature which makes | other manufacturer, is laid down on his premises from 
it imperative that the investigation should be set on | 20 to 25 per cent cheaper than it can be bought in the 
foot at We refer the English markets. 
which has taken place in the foreign relations of this | It seems, moreover, that in the smaller sizes of malle- 
able castings we are in a fair way to capture the trade, 
for not only ean they be laid down in Sheffield at fully 
30 per cent below the local prices, but (more significant 
than their cheapness) the workmen themselves openly 
confess their preference for the American production, 
on account of its truer and more uniform quality. The 
large industrial establishments, moreover, unable to 
obtain what they want in England, are adopting Ameri 
can labor-saving machines in large quantities, and ad- 


to portentous change 


once 
country, and the widespread and complicated field of 
navai and military operations upon which the nation 
has entered 

Cuba, with its diverse and bitterly opposed races to 
be pacified and garrisoned: Porto Rico to be held as 
England holds Jamaica: Hawaii, in the mid-Pacific, and 
the Philippines, 8,000 miles away in the Southern Seas, 


are all likely to become the outposts of military activi- 


ties, which have hitherto been confined to our own 

borders and represented by a mere handful of 25,000! mit that they would not be without them. 

men. {ff the wish of a eonsiderable section of the| Our contemporary is correct in the assumption that 
American people is fulfilled, we shall find ourselves | the business of sapplying these American inventions to 
embarked upon a colonial policy which will demand | British industries is only just beginning. It frankly 
the very highest efficiency in those very branches of | admits that “there is no denying the advance of the 
the War Department that have broken down so com-| American, both in his methods of production, his ap- 
pletely in the present war plication of those methods in the use of the machinery 


If we cannot form and maintain a camp within our 
own borders without starting so preventable an epi-| are worked This remarkable article concludes with 


the suggestion that a healthy discussion of the subject 


uniform temper renders it easy to be worked smoothly | 





that it has been proposed as a substitute for ordinary 
articles of food; so that it is really absurd to think the 
time will come when we shall carry about a complete 
meal ina pill box, and, like the artificial diamond, Prof. 
Lilienfeld’s discovery may not be valuable from a com- 
mercial point of view, certainly not while glycocoll is 
selling for some $75 a kilogramme. 

The subject of chemical synthesis is an important 
one, and in Germany alone in scores of laboratories 
chemists are actively experimenting along this line, 
which has in the past yielded discoveries which have 
netted large fortunes. Substances which were 
formerly produced only by the slow processes of Na- 
in laboratories and the pro- 


ture are now “built up 
ducts successfully meet every test. 

The peculiar thing about these synthetie products is 
that they are far less costly than those which are made 
from the organie substance, usually a plant, If the 
substance to be produced is an extract, instead of 
crushing and distilling the plant or bean, the chemist 
proceeds to make up his product working backward, 
It is only necessary to cite one example of 
Take artificial flavoring extracts, for 
essence may be made by taking 
4parts of glycerine, 1 part nitric ether, 1 part alde- 
hyde, 5 parts ethyl acetate, 1 part ethyl formate, 1 
part ethyl butyrate, 1 part ethyl benzoate, 1 part 
ethyl wnanthate, 1 part ethyl sebacate, 1 part methyl 
salicylate, 1 part amyl acetate, 1 part amyl butyrate, 
5 parts tartaric acid, 1 part succinic acid. These various 
chemicals are added to 100 parts of aleohol. This 
givesan excellent imitation of the flavor of the rasp- 
berry, and itis largely by such formulas as this that 
our artificial fruit essences which are sold to such a 
large extent are made. Those who have refined taste 
in the matters of fruit flavors are not deceived by such 
however. Vanillin,” the substitute for 


as it were. 
such a process. 
instance. Raspberry 


iT 


imitations, 


| vanilla, is another example of a synthetic compound. 


by which they are applied and the men by whom they | 


demic as tvphoid fever, how, in Heaven’s name, are we 

to maintain permanent camps in the fever-laden towns | would be seasonable. 

of Cuba and Porto Rico? If the transportation and| We think that the first act of self-preservation on the 
nursing afforded our sick troops on a short trip | part of British manufacturers should be to teach the 
from the West Indies is such that they die, soon | average British workman that labor-saving machinery 
after landing of starvation, because they do not lis worthless without a labor-saving workman to run it. 
have food that is suitable to a convalescent,” how, | The great struggle of last year, known as the engineers’ | 
we ask, are the convalescents to be brought over strike, was fought out over this question, and the prin- 
the 8.000 miles of ocean that separate Manila from the | ciple was established by the collapse of the trade unions 
United States? Yet the work of transporting troops and in their attempt to limit the output of machinery. It 


will be interesting to see whether the British workman 
has yet grasped one of the chief, if not the chief, secrets 
of our industrial pre-eminence. 
a oe 

ARTIFICIAL FOODS. 

The announcement that Prof. Lilienfeld had read a 
paper before the International Congress for Applied 
Chemistry, at Vienna, on the artificial production of 
albumen has made a profound impression on both 
It has proved a boon to the 


maintaining them in garrison duty in some of the dead 
bringing home the sick, 
island to another, 


liest climates in the world, of 
of transferring garrisons from one 

\l have to be carried on continuously as part of our 
! and administration of these newly acquired 
Does any one doubt that, if our present 
»wed, the mortality among the troops 
would be a repetition of that which is now carrying off | 


mtro 


poss 


met! were fo 


our soldiers by the hundred ? 

Our War Department stands in need of immediate | scientific and lay readers. 
This reform is necessary for| papers, which have begun to settle down into midsum- 
double visiting condign punishment | mer dullness, after the stirring days of the war. It has 
upon the parties who are answerable for the present] given them an opportunity to reel off column after 
wortality among our troops and of placing the depart-' column, with such captions as ‘* We Will Get Along 


, 


and ¢ reform 


sweepin 


the purpose of 





Discoveries along these lines have enormous commer- 
cial possibilities, and no one outside of the active field 
of chemistry knows what great strides have been made 
in chemical synthesis. There has been rather less suc- 
cess in foods than in other lines, possibly from the fact 
that there is no such chance for profitable manufacture 
It is along coal tar lines that most 
Now we have 


as in technology. 
of the important work has been done. 
drugs and colors which a few years ago could only be 
obtained from natural products at enormous expense. 
Modern chemists find laboratories freely open to them, 
especially in Germany, where every facility is offered 
to them in the hope that finally they will make an im- 
portant discovery. One German professor of chemistry 
is said to have made over $40,000 in a single year on 
one coal tar product. Indigo is suecessfully produced 
artificially, and alizarine has replaced madder root for 
a red color, and is now used as a base and can be com- 
bined chemically to get any color. Chemists have also 
sueceeded in making artificial morphine, and they have 
been able to make artificial caffeine, the essential prin- 
ciple of coffee. 

The new coal tar drugs have taken a most im- 
portant and aggressive position in modern medicine. 
The alkaloids which were formerly extracted from 
various plants are now wade in the laboratory. Oil of 
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wintergreen is produced artificially, and the bitter 
almond oil is even better than the natural product, as 
it contains no prussie acid. Artificial sugar, not sac- 
charin, has been produced in the laboratory, but not 
on a commercial seale, and artificial aleohol has also 
been made. There are great possibilities in the utiliza- 
tion of by-products and waste products of all kinds. 
One chemist has recently discovered the means for 
utilizing the spent yeast of breweries in the making of 
a meat extract substitute. 

Let us hope the day will never come when the older 
methods of eating with which we are familiar will be 
superseded by artificial foods, though this would please 
our vegetarian friends. If we had fifty articles of diet 
like artificial albumen, there is no reason to believe 
that we should be any better off than we are at pre- 
sent. Indeed, we would probably require almost as 
much food as we do now for the waste material which 
the human economy requires. Artificial foods have 
never been very popular, and are not considered very 
healthy. It is very probable that if the time ever 
comes when a considerable portion of our food is pro- 
duced in the laboratory, the world will be attacked by 
such an epidemie of dyspepsia as it has never before 


seen. 


Food is both an index of the civilization attained and | 


a factor in the attainment, and as eating and drinking 
became a finer art, life became more refined and man- 
ners more attractive. There is, indeed, a sentimental 
side to it, and while living would be immensely simpli- 
fied, the great institution of society, the dinner, would 
soon become a thing of the past and Brillat-Savarin 
would become as antiquated as Lycurgus. We would 
indeed “return to nature” with a vengeance, but not 
in the way of which Rousseau dreamed. The subtle 
delights connected with all our favorite dishes would 
soon evaporate, and we doubt if we could endure very 
long to have our food produced in the laboratory of 
some great syndicate instead of in our own private 
laboratory—the kitchen. 

— — +0 

THE ARMAMENT OF OUR NEW WARSHIPS. 

On another page we publish the official draWings 
and a digest of the findings of the Naval Board which 
examined the wrecks of Cervera’s fleet. We wish to 
draw particular attention to the tabular analysis of 
the gun-fire of our fleet, showing the number of hits 
made by each caliber of gun, and the ratio of the num- 
ber of hits to the number of guns engaged for each cal- 
iber. 
most valuable of all that has been gathered during 
the war, and it is to be hoped that it will exercise a 
powerful influence upon the designs for newer and 
more up-to-date ordnance which we presume are being 
prepared by the Bureau of, Ordnance for the arma- 
ment of our future warships. 

In the comparison of the relative efficiency of each 
ealiber and type of gun, as shown by the ratio of hits 
scored to number of guns employed, it must be borne 
in mind that the table takes no aecount of the number 
of shots each gun fired—it is based merely upon the 
hits actually scored and the number of guns that could 
be brought into action. However, as the Spanish 
cruisers were at all times within range, at least of the 
large guns, it is reasonable to suppose that all of the 
guns that could be brought to bear were actively en- 
gaged throughout the whole of the engagement, and 
that the number of hits for each gun is a test of its rel- 
ative efficiency. 

The figures in the table are a powerful indorsement 
of the rapid-fire type of gun. 
‘no hit” reeord of the 13-inch gun, and 3, hit per 
gun for the 12-inch, there is an increase as the caliber 
diminishes, the 5-inch rapid-firer scoring 24¢ hits and 
the 4-inch rapid-firer 4 hits per gun. The low figure for 
the 1-pounder is due to the range being too great, and 
in a less degree the 6-pounder was similarly affected. 

Evidently then we ought to aim at reducing the 
weight and increasing the rapidity of the heavier arma- 
ment of our warships. As we recently pointed out, 10- 
inch 30-ton guns are being built of equal penetrating 
power to our 13-inch 60-ton guns, and there are 8-inch 
18-ton guns whose penetration is equal to that of our 
10-inch 27-ton guns. The smaller modern guns are not 
only more rapid in their fire, but their trajectory is 
much flatter and the chances of scoring a hit are that 
much better. If only a few out of every hundred shots 
fired reach the mark, it is an obvious advantage to 
fire the largest number of shots in the shortest space 
of time, and for this kind of work a gun that weighs 
over 30 tons is altogether too slow. In view of the 
terrific destruction worked by such 8-inch shells as did 
land on the cruisers, it would seem desirable to retain 
this caliber on our future ships, especially as an 8-inch 
rapid-firer can now be built that will deliver 4 or 5 
shots per minrte. 
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LANGUAGES OF THE PHILIPPINES. 
According to a Spanish missionary, who resided 
eighteen years in the Philippines, there is no language 
that is common to all the islands, but each canton has 
a dialect peculiar to itself. All these dialects, however, 
have some affinity, somewhat like that which exists 
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The data contained in the table is among the 
| 


Comwmencing with the} 


| between the Italian dialects of Lombardy, Sicily, and 
Tuseany. On the island of Luzon there are six dia- 
lects, some of which are current in the other islands. 
The most universal are the Tagala and Bisaya. The 
| latter is very coarse, while the former is more polished 
and peculiar, and to such a degree that a Roman 
Catholic missionary who had a thorough knowledge of 
| everything pertaining to the islands was accustomed 
| to say that the Tagala language had the advantages 
| of four of the principal tongues of the world: that it 
| was mysterious, like Hebrew ; that it had the articles 
| of the Greek, as well for appellations as for proper 
| nouns ; that it was as elegant and copious as Latin ; 
}and that it was as well adapted as Italian for com- 
| pliments and negotiation, 
| The natives make use of but three vowels, and have 
but twelve consonants, which they express differently 
by placing a dot above or below them. They have 
learned from Europeans to write from left to right, in- 
| stead of from top to bottom, as they formerly wrote. 
Palm ieaves were formerly used for paper, and an 
iron style fora pen. They use writing for correspond- 
| ence only, as they have no books of science or history. 
The missionaries have had religious works printed in 
| the various dialects of the islands. ; 

The natives of the Moluccas have a very pleasing 
way of corresponding with their friends. They arrange 
flowers of different colors in a bouquet in such a way 
that the receiver understands, by examining the varie- 
ties and their shades (which represent so many char- 
acters), what his friend intended to say to him. 
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THE UNDEVELOPED RESOURCES OF CUBA. 

Whether Cuba becomes permanently a part of the 
United States or not, American brains and capital will 
largely contribute toward the development of many 
hitherto unsuspected resources, and the island that 
has so long suffered from misrule may be expected to 
blossom as the rose. Probably no more promising 
field for making money through legitimate and wisely 
| directed toil has presented itself to the American youth 
in this century than does the ** Pearl of the Antilles,” 
now that the last vestiges of Spanish oppression have 
disappeared. 

While sugar and tobacco have been the principal 
commercial products of Cuba, their importance may 
soon be equaled by others less generally known. The 
soil and climate of Cuba are eminently adapted to all 
tropical fruit and vegetable culture. In fact, these 
products grow so luxuriantly and naturally there that 
the natives raise all they need for home consumption 
without any effort. Bananas grow wild in the most 
extravagant manner, but the variety is poor and needs 
only a little scientific culture to make it equal to any 
imported into the United States. We import some 
15,000,000 bunehes of bananas into this country every 
year, and Cuba could produce every one at a nominal 
cost. Probably the banana, next to the cocoanut, is 
the best poor man’s fruit. It grows without much cul- 
tivation, and hence it is the lazy man’s fruit as well, 
But when we come to oranges and pineapples, it is 
quite a different matter. These two fruits require cul- 
tivation and the most careful handling from the time 
the plants are started until the fruits reach market. 

The Cubans and Spaniards were never willing to pay 
the price of labor and attention required to make the 
raising of pineapples and oranges profitable. Long be- 
fore the war the industry, such as it was, had drifted 
into the hands of Americans, who systematically eulti- 
vated a few plantations, and shipped their products to 
the United States. The native owners of an orange 
| grove would gather their fruit by shaking the trees or 
|rapping the limbs with poles. Fruit thus harvested 
| and shipped to this country was naturally in poor con- 
| dition, and half the cargo would deeay on board the 
steamers. The oranges were-packed in barrels with th 
same utter disregard for their tender qualities, and less 
system was employed in this work than an American 
would give to potatoes. 

It was only natural that shipping oranges to the 
United States under such conditions should prove un- 
profitable, and that in time energetic Americans should 
go into the business and raise and ship oranges at a 
good profit. Oranges grow as easily in Cuba as they 
doin Florida or California. There are thousands of 
semi-wild groves scattered throughout the island which 
produce frujt so inferior that they are of little value 
for market purposes. These trees, however, can be 
budded and grafted with fine Florida oranges, and in 
two years they can be made to yield large crops of 
exquisitely flavored fruits. There is an opportunity 
for making a fortune in securing these neglected trees 
such as the early growers found in Florida when they 
first realized the value of the wild Indian orange trees. 

The pineapples of Cuba can be raised to perfection. 
The famous Porto Rico “sugar loaf” pines can be du- 
plicated in Cuba. People never realized what enor- 
mous and delicious ‘‘ pines * could be produced under 
good cultivation until the London gardeners raised 
them in hothouses. Two years ago these magnificent 
pineapples from London hothouses were imported into 
this country, and sold as high as $3 and $4 apiece. They 
were as superior to the ordinary pineapple as a modern 
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Florida orange is to the semi-wild product of the old 
Indian groves. It is believed that fully as fine pine- 
apples can be raised in Cuba as ever came out of an 
English hothouse. 
conditions are favorable to the perfect development of 
the fruits, provided the owner is willing to give the 
necessary labor and intelligence required for the pro- 
duction of all faney fruits. It is this knowledge and 
skilled labor that Americans can and will supply. 

Other fruits of great commercial value flourish in 
Cuba like the proverbial green bay tree. Lemon 
trees reach a superb size there, and the fruits are equal 
to the famous imported La France lemon of the Medi- 
terranean shores. But no effort has been made to 
raise lemon groves systematically. Cocoanuts are 
native products of the island, and they thrive without 
apparent effort in the rich soil. The grape fruit, shad- 
dock, lime, and similar semi-tropical fruits, which have 
obtained a small foothold in Florida, grow wild in 
Cuba. Many little known fruits, such as the guavas, 
sapotas, sapodiilas, and kumquarts, are commonly 
found in all parts of the island. Many of these have 
peculiar flavors, and it requires a residence in the 
island to make one acquire a taste for them, On the 
other hand, there are many tropical fruits raised in 
Cuba that only need to be tasted by Americans to be 
appreciated. These can be cultivated with every pros- 
pect of success. 

But if fruits are important products of the Cuban 
soil, what must one say of the These 
grow and yield crops about every month in the year. 
Tomatoes are as plentiful as sands on the seashore. 
In mid- 
winter it is possible to purchase in Cuba corn, celery, 
lettuce, tomatoes, and artichokes cheaper than in our 


The soil, the climate, and all other 


vegetables ? 


Vines never cease to produce fine tomatoes. 


in 





American cities midsummer, The plants simply 
revel in the warm, moist climate. 

Winter market gardening must, therefore, 
prominently in the future Cuban industries. Good 
| market land is cheap and plentiful. With ten to 
| twenty acres, an enterprising American farmer could 
| raise all the vegetables he could use, and ship enough 
| to the United States to pay him a moderate income. 
The truck gardening of Cuba has been even less devel- 
oped than its fruit industries. The vegetables need not 
come in competition with those from our Southern 
| States, for the time of shipping them north would nat- 
urally be in the early part of our winter. Then con- 
isignments of fresh vegetables direct from Cuba, in 
fast steamers, would find ready purchasers in many of 
our principal cities. We may soon expect to have wa- 
termelons in March and Apri!, green pease in December 
and January, and tomatoes all the year round. 

Market gardening in Cuba would be the easiest sort 
of work that afarmer could undertake. With consid- 
erably less cultivation than we give to our gardens and 
farins in the United States, fruits and vegetables pro- 
duce remarkable crops, and, without fertilizers, the 
same land continues to raise plants and their fruits 
with prodigal luxuriance. 

Onions and potatoes raised in Cuba are equal to any 
imported from Bermuda, and they could be shipped 
to the United States at less cost than from the latter 
place. In a very few years American brains and in- 
dustry could monopolize most of the trade in tropical 
fruits and winter vegetables, which is now controlled 
largely by alien West Indian planters. 

The effect that all of this development of latent 
Cuban industries would have upon our coast trade can 
readily be imagined. Already several new steamship 
lines are in the course of preparation for what is ex- 
pected to be an active trade with Cuba when the war 
ends. It is the opinion of shippers that the trade with 
the island, when once begun, will develop quickly, and 
new industries will spring up with such marvelous 
rapidity that the ‘*‘ booming” of our own Western States 
in the past will be completely cast into the shade. 

Besides the fruit industry, it is expected that Cuban 
mines will show unusual resources, and that much of 
our machinery will be needed to develop these. Iron 
ore is so plentiful in various parts of the island that 
American steel manufacturers have established mills 
there in the past, and one American firm has nearly 
$3,000,000 invested in iron mines near Santiago. The 
copper mines of Cuba are also known to be rich, but 
the real extent of their contents is not definitely real- 
ized. Inthe great mountain chains that rib the cen- 
ter of the island gold and silver have also been dis- 
covered, but so far no mining for the precious metals 
has been attempted. Under the Spanish rule the 
mineral resources of Cuba have never been thoroughly 
examined, and no one has ever attempted to mine 
systematically for such products. 

Thus, the outlook for hardheaded capitalists and 
energetic business men from the United States is 
promising in Cuba, whether the United States ex- 
tends a protectorate over the island or merely shows a 
fatherly interest in helping the home government to 
maintain peace ané order. All that is required for 
Americans to develop the industries of the island is a 
stable government, which will guarantee to protect 
their rights and make a peaceful existence on the 


figure 











island certain. G. E. W. 
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IMPROVED BALL-BEARING. 
g illustrated in the accompanying en 
| 


always to run true and to permit | 


AN 
The ball-bearin 
graving is designed 


ready access to the various parts. Means are provided 
for lubricating the bearing and for excluding dust. | 
Of our illustrations, Fig. 1 is a partial section through 


the hub of a bicycle-wheel showing the parts of the 








HITCHCOCK’S BALL-BEARING. 


shows the bearing applied to the rear 
Fig of 
the bearing applied to the crank-hanger of a bicycle. 


Fig. 2 


hub of a bicycle-wheel 


bearing 
3is a sectional view 
lu all these applications the essential principle of the 


bearing has been retained with but few modifications 
The bearing is surrounded by a casing, in each end 


Kach back-plate has 
To the end of 


of which a back-plate is secured. 
a marginal flange extending outward 
shaft 
cured, coacting with the back-plates to form raceways 


the passing through the casing, cones are se 


for the balls. Each cone is formed with a peripheral 


flange Retaining-rings provided, which bear 


inst the flanges of the back plates 


are 
Dust-caps are 


agra 
secured in the ends of the casing and are provided 
with flanges coacting with the cone-flanges, with the 
retaining-rings, and with washers on the cones, to ex 
clude all dust. The cones are secured to the shaft, not 
by the ordinary method, but by means of a shouldered 
key placed in a groove on the shaft and threaded as | 
when the cone and locking-nut 
are the 
threaded end of the key, holding it firmly in place as 
By providing the back-plates 
and retaining-rings with small apertures, the lubricat 


far as the shoulder ; 


assembled on the axle. nut will engage the 


well as the cone itself. 


ing material coming from the oil-cup is permitted 
ready access to all the moving parts 

The bearing has been patented by the inventor, Mr 
A. G. Hiteheoeck, of 409 Fort Street, Ha- 


Waiian Islands 


Honolulu, 


—> + + +o 
Luxurious 


Travel in Siberia, 

The new Siberian train which was recently sent to! 
St Khilkov, Min 
ister of Ways and Communications, returned August 
3. after 


left with over forty passen 


Petersburg for the approval of M 


| 
being personally inspected by the Czar. 


cers, including several 
Americanr, 
and This 


the lsecond train specially 


Englishmen, 
Frenchmen is 
built for the quick service 
on the great Siberian rail 
way. Itisan improvement 
the 

train 


upon first specially 
was al 


to Rus- 


built which 


ready a marvel 
sians. 

‘he new train consists of 
five coaches, two for 


sec- 
ond-class and one for first 
class passengers, the others 
being a dining and a bag- 
gage ¢ The construc- 
tion is of the newest design, 


ar 


and the train runs with 
great smoothness. Besides 
the comforts of a _ bath- 


room with gymnastie ap- 


paratus, a library in sev 


eral languages, a piano 
and selection of musie, 


maps, guide-books, albums 
of views, an ice-cellar, and 
an arrangement for boiling 
water in three minutes by 
means of steam, which were 
found in the first train, the 
new one is fitted with plates 
the 
station, 


next 


if 


which indicate 


stopping and, 


the stoppage be over five minutes, also how long the | their sons grow into useful men rather than *‘ border | fifth century B. 
|antedates alike history and tradition. 


train stops 

All the windows are protected from dust and wind 

external plate-giass guards; the 

te “observation-car,” showing 
| 


by last coach is ar 


ranged serve as an 


| stead of those that are more or less filled with 


THE MOULDING OF “PAN” 


three views of the country traversed. A stationary | 
bicycle, with arrangements for measuring in minutes 
and kilometers the amount of work done, a barber, | 


superintendent, who speaks Russian, French, German, | 


and English, are among the other conveniences to| 


|ecomfort of traveling now provided. The train will be | 


lighted inside and out by electricity, and electric cigar- | 
lighters find a place in the dining-car. A lavatory 
has fitted in the second-class car, so as to be 
available for the enthusiastic photographer to change 
plates and develop in during the journey. Electric 
bells and portable electric reading-lamps are in each 
compartment. The kitchen is intended to furnish a 
hot dinner for a maximum of sixty people. Paper and 
envelops are to be supplied gratis at the buffet, where 
hot and cold drinks of all kinds are to be had; there 
is no charge for the barber, but two rubles is the price 
of a bath, for which three hours’ notice beforehand 
must be given. 

From Moscow one may now get to within a few 
hundred miles of Irkutsk on the sixth day, and the 
charges for this journey under such luxurious circum- 
stances are very moderate. The Englishman who 
cares to undertake the journey has only to see that 
his passport has been properly viséd in London before 
leaving; and even if he be entirely ignorant of any 
language but his own, he will find no difficulty in reach- 
ing the heart of Siberia by rail. In all the chief towns, 
as far as Irkutsk, one or two resident English or 


been 





Americans are to be found, and they gladly welcome a 
fellow-countryman who brings the latest gossip from 
town. The French are already showing their appre- 
ciation of the opportunities offered for investigating 
the resources of Siberia. A special train from Paris is | 
to leave Moscow for this trip in August, the whole 
time to be occupied being about one month. 

= —> +2 +. 

What its Thought of it in California, 

The Signs of the Times, published at Oakland, 
California, is an admirer of the SCIENTIFIC AMERI 
CAN, and as it comes to us each week, says the editor, 
it is filled with most useful and practical matter. It 
keeps close watch of every field of science and industry ! 
and is a faithful reeorder of the progress that is being 
made. It employs none but the most thoroughly 
competent writers, and consequently its information is 


always reliable. 

It is a paper for men, and at the same time it is pre- 
eminently the paper for boys. Its matter has the 
advantage of being solid and substantial, while it is 
also most interesting as well. Boys will pore over its 





pages by the hour. And when they turn away from 


its study, their minds are filled with useful facts about | the cradle. 


farming, fruit-raising, carpentering, machinery, ete. | 
For there is no field of the useful vocations of life| 
from which this valuable paper does not bring you in- 
teresting sheaves of desirable knowledge. 

If parents will furnish themselves and their children 
with such papers as the SCIENTIFIC AMERICAN, in 
stories 
of highway robberies, conflicts with policemen, hair- | 


It | breadth escapes from bears and the like, they will see, by no other material. 





ruffians.” 


i 


TASMANIA has one of the most wonderful tin mines 
in the world, called the Mount Bischoff Mine. 


a 
> 


| 
| 
-— | 
> | 





TAKING OFF PIECES FOR MAKING PIECE MOULDS ON LARGE PIECE. 


A FOLDING CRADLE. 
An invention has recently been patented by Ralph 
Bird, of 307 Webster Avenue, Jersey City, N. J., which 


who is also qualified to give medical assistance, and a} provides a novel cradle so constructed that it may be 


readily folded into compact form when not in use, thus 
permitting it to be stored and transported with great 
facility. The cradle, as seen from the engraving, has 
head and foot arches standing upon base-rails. On 
each base-rail a bar is hinged. Rods are connected 
with the barsand are provided with retractile springs 
by means of which proper tension is maintained. To 
each bar two braces are attached having slotted ends 
in which pins on the head and foot arches slide. Dogs 
are mounted in the slots and are capable of engaging 
the pins to hold the arches in vertical position. Each 
arch carries an extension-standard in which is mounted 
a bolt engaged by a keeper attached to the standard. 
By means of this arrangement the standards are held 
in raised position above the arches. The cradle itself 
is suspended by means of slings attached to the arches. 

When it is desired to fold the cradle, the bolts in the 
standards are lifted out of engagement with their 





a %\ 
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BIRD’S FOLDING CRADLE. 


keepers and the standards are moved inwardly and 
downwardly. The dogs in the slots of the braces are 
then disengaged from the pins working in the slots ; 
the arches are then folded down over the body of 
The eradle itself, being made of fabric, 
readily collapses on the rods, and the whole device 
then appears as shown in the lower portion of our 
engraving. a a a 
A PHENOMENAL PIECE OF BRONZE CASTING. 

No substanee is so well fitted for monumental use as 
bronze. There is a sense of dignity, weight, and value 
about it when used in large masses which is possessed 
It suecessfully defies the ravages 
of time, and its mtrinsic 
value has not been found 
great enough to make it 
very often the prey of the 
vandal ; so that, if it is sur- 
passed in some of its pro- 
perties by gold, silver, and 
platinum, the value of 
these precious metals has 
in itself invited the 
truction of beautiful works 
of art. We have, however, 
a large number of bronze 
statues which have 
cended to us from anti 
quity which are today a 
striking example of the 
difficulties with which the 
early sculptors had to con- 
tend and the triumphs 
which the bronze caster 
achieved. By the nature 
of the material, everything 
which possible to the 
sculptor’s art is possible to 
bronze. It ean be fused 
and castinto moulds of the 
most intricate shape, and 
it interesting to note 
that the history of this 
alloy has no beginning, 
and we only know, on the 
authority of Sir John 
Evans, that our bronze age 
ceased in the fourth 
We also know it immeasurably 
Bronze work- 
ing as a fine art is equally lost in the remoteness of 
antiquity, and from that time to the present day the 
art of the bronze founder has never been extinct, 


des- 


des- 


Is 


is 


or 
C. 
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Until a few years ago, when it was necessary to cast 
a large statue or monument, we had to send to Munich, 
Berlin, Paris, or Rome to have the model executed in 
bronze, but it may now be said that the industry has 





° ° ° ° 
Scientific American. 
the different pieces eliminated, the statue may be 
colored and then it is ready for erection. 
The artist produces his statue without any reference 
at all to its capacity for ‘‘drawing™ from the mould, 


become thoroughly naturalized in the United States. | and the bronze founder has to adapt his work to the 


Splendid examples of the 
bronze founder’s art are 
now here, cast- 
technical 


executed 
in which 
and artistic feeling 
are combined with strict 
fidelity to the seulptor’s 
models. Indeed, it 
as though some of our na- 
tive American ingenuity 
has been grafted onto the 


ings 


skill 


seerus 


magnificent technique of 
the foreign workman. Our 
illustrations present a not- 
triumph of this in- 
dustry. They represent 
the moulding and casting 
of Mr. George Gray Bar- 
nard’s statue of ** Pan.” in- 
tended for Central Park, 
where it will be placed on 
bowlder in the 


able 


a natural 
lake opposite Seventy- 
second Street. The most 


interesting feature of this 
work is the fact that it 
was east in one piece. 
This is the largest casting 
in bronze which has ever 
taken place in the United 





The object of this is to prevent one portion of the 
mould from adhering to another. The moulder then 
proceeded to work on the projecting portion of the 
model, making separate pieces, so that they can be 
withdrawn and replace! at will. The pieces were 
eight or nine inches thick 
and were generally wedge 
shape, in order that they 
might fit closely. 
nels and indentations were 
formed in each piece in or- 
der to insure their assum- 
ing the same relative posi 
tions, and it is no easy task 
to where the 
small In work 
of no great some of 
the pieces of mould 
which the 
wetal are no bigger than 
a pea. Sixteen pieces are 
often needed for an eye. 
All must be fitted with the 
greatest nicety. An im- 
mense amount of wire and 


Chan 


remember 
pleces go. 

size, 
the 
recelve 


is to 


iron clamps are embedded 
in the pieces of the mould 
to them 
After the various parts of 
the flask, each containing 
a large number of the 
pieces of the mould, were 
finished, they were remov- 


give strength. 


ed and carefully dried 
and stored away in order 
to allow the moulder t 


work on other parts of th. 





States, and was accom- 
plished by the Henry- 
Bonnard Bronze Compa- 
ny, in New York eity. 


This casting is by all odds 
the most difficult piece of work ever attempted in this 
country, and it is very doubtful if there is a bronze 


foundry in Europe which would care to risk the 
easting of such an artistic piece of work in one 


piece. 

Before describing the casting it would be perhaps 
well to glance for a moment at the technique of the 
art. Before a work ean be cast in bronze, it must, of 
course, exist in some other material. The sculptor 
usually makes a sketch of his idea, not on paper, but in 
wax orclay. This sketch is usually roughly modeled 
and is but a few inches high, so that it does not re- 
quire any internal framing to support it. The general 
arrangement of the composition having been decided 
upon, the next step is the construction of a full-sized 
skeleton of 
without which 
the statue in such 


iron, 


p a 
plastic materials agg 
as clay or wax A : nant 
eould not stand, 
but would soon 
yield to its own 
weight and sink 
to the floor. The 
iron frame or 
skeleton is made 


so substantial 
that the seulptor 
may have his 
work in the studio 
for several years 
without fear of its 
becoming injured. 
The in 
clay is, of course, 
very tender, as 
the particles are 
not very tightly 
bonded together, 
and it therefore 
becomes necessa- 
ry to have a plas- 
ter model, which 
is not so liable to 
be injured as the 
clay one, and it is 
this plaster model 
which is given to 
the bronze foun- 
der. In brief, the 
zasting involves 


model 


several opera- 

tions—the con- 

struction of the . 
mould, the pre- 

paration of the CASTING THE STATUE OF 
fluid alloy, the 


casting, the solidification in the mould and the subse- 
quent liberation of the cast from the mould, and, 


finally, after all the gates are cut off, blemishes are} pearance of a bas-relief. 


removed and the various parts of the work are fast- 
ened together and the line of demarkation between 











PART OF MOULD AND CORE SHOWING SPACE OCCUPIED BY THE 


most exacting conditions of undereutting and compli- 
eated outlines. It is nothing unusual in casting a} 
statue to have a thousand or more pieces in the mould, | 
and in the statue of *‘ Pan,” the moulder, Jean Leroy, 
spent eight months, with several assistants, in making 
the moulds for the huge god, and there were 1,700 
pieces at least in the mould. One of our engravings 
shows the casting of ** Pan,” and another, part of the! 
mould resting on the clay model. 

When the plaster model was brought to the bronze 
foundry, it was laid on the bottom of a flask of great | 
size, and loosely tamped in with a special sand used by | 
which from Fontenay-aux- 
Paris. ‘The figure 
being only half embedded in this sand, the surface of 








comes 
from 


bronze founders, 


Roses, about sixteen miles 


a 
oe. : ———— 
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“ee PAN ” 


it was carefully pressed and smoothed all around the 
model, so that the latter presented somewhat the ap- 
The sand background was 
then dusted over with lycopodium, which takes the 
place of parting sand in the ordinary iron foundry. 


| duced. 





IN ONE PIECE—POURING THE BRONZE IN THE RESERVOIR. 


statue. After the entire 
work has moulded, 
the bronze wight be pour 
ed into it; but this would give a solid statue of 
enormous weight which would be heavy, expensive, 
and no better than a hollow statue, in fact, not as 
good, as the shrinkage would be increased, there- 
fore the mould is “cored.” The parts are 
bled, and the core is made by filling the cavity of the 
mould with the same sand as before, only a softer 
variety that the figure is again 
As,, however, this sand figure occupies the 
entire cavity of the mould, it must be cut down, so 
that a space aud 
the interior of the mould, and this space will be 
filled by the metal. Our engraving shows the appear- 
ance of the core and the part of the mould, aid also 
shows by a dark line the space which the metal was 
to occupy Of 
course, a 
core must be sup- 
ported by an in- 


METAL. 


been 


asseln- 


is used, so repro- 


may remain between its surlace 


such 


ternal iron ear- 
cass, the ends of 
which project 


through various 
openings the 
mould, serving 
keep it in place. 
Without this it 
would fall, and 
thus prevent eith- 
er the flow of the 
metal or would 
reduce the metal 
to a dangerous 
thinness. When 
the statue has 
been entirely 
moulded, the 
pieces of the 
mould are sepa- 
rated and dried 
in special ovens 
or furnaces. This 
operation takes 


in 


to 


place before the 
core formed. 
The core itself 
must also be 
baked. The 
mould must be 
provided with 
openings for the 
admission the 
metal and for the 


is 


of 


escape of the air 
and gas, and this 
result is obtained 
by the use of many 
gates and chan 
nels. After the core was put in position and all the pieces 
of the mould adjusted with eare and accuracy, they 
were secured in place by a most elaborate system of 
clamps and iron rods. The mould in the bronze 
foundry weighed 54,650 pounds or about 27 tons. Some 
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dea of the great weight which had to be supported 

by artificial means will be gained when it is stated 

that the mould comprised some pieces which weighed 

from 4 to 5 tons each, and the core comprised 28 de- 
} 


tached parts, besides the main core, which alone | 
weighed 6 tons. The figure of *‘Pan”™ is 11 feet +) 


inches long and 5 feet 3 inches wide. 


If the figure 
should rise, it would be 13 feet 6 inches high. 

At this point it might be well to mention some of 
the difficulties which deter sculptors and bronze foun- 
ders from casting large works in one piece. A bronze 
easting, unless it be of very small size, is always cast 
hollow, and in order that it may be so cast it is neces 
sary that it should have acore inside as well as a mould 
outside. Now it is clear that if an object like a horse 
is to be cast with a core inside, and if it is to be east 
all in one piece, the core will have to be left inside, 
since there would be no opening whereby it can be re- 
moved. Now the great weight of the core inside is a 
marked disadvantage in erecting or moving a statue, 
besides it puts an unnecessary strain on the legs of the 
horse. In addition, the material of which the core 
is composed is excessively porous, taking up moisture 
from the air, so there isasouree of danger to the 
bronze statue, which is very likely not to be absolutely 
air and damp proof. There will be here and there 
some tiny flaw through which core will absorb air and 
will become so moist that a severe frost might swell it 
alinost to bursting. But if the horse is cast without 
its head or neck, the core is usually removed and these 
dangers are avoided To avoid these dangers, the an 
cients cast very large works in pieces, and modern 
founders find it advisable to east their works in com 
There is another point which 
is an important one. If there should be any flaw in 
the mould or in the casting, the entire work of the 


paratively small pieces 


moulders for months would be vitiated and they would 
have to begin anew For this reason it is very rare to 
cast large works in one piece, and the great success 
which attended the casting of ‘“ Pan” at the Henry 
Bonnard foundry is a triumph for art metal work in 
America 

After the various clamps and stays which held the 
model together were in place, the interstices were filled 
with sand, for cooling must be rapid to prevent the 
separation of the tin and copper which sometimes oe- 
curs, owing to the difference in their melting points. 
The sand was then tamped hard and the top and sides 
of the flask are applied 

The alloy used was 90 per cent copper, § per cent tin, 
2 per cent zinc. The total amount of bronze melted 
was 6,450 pounds. It was melted in 15 erucibles, in 
7 crucibles of 750 pounds and 8 crucibles of 150 pounds 
each. The fires were started at 1 A. M. August 22, and 
the casite* took place at 5 P. M. the same day in the 
presence of a number of invited guests. The large la- 
dle was heated, and when the bronze was at the proper 
condition of fluidity, the covers of the furnace were re- 
moved, the erucibles loosened, and they were drawn 
out with the aid of a tackle. They were carried to the 
ladle and emptied. When the ladle was full, it was 
hoisted by the crane and swung around in position 
over the flask, which rested in the easting pit. The 
scene Was a magnificent one. The metal was not poured 
directly from the ladle into the mould, but was received 
in a reservoir at the top of the flask. At the bottom of 
the reservoir were holes, which were closed by iron 
plugs. When these plugs were closed, all connection 
with the gates was shut off. It was now a moment of 
great excitement, for the success of the whole under- 
taking depends upon the exact condition of the metal 
when it is allowed to flow through the gates into the 
space between the mould and the core. 
waited with bated breath until, in the judgment of the 
foreman, the bronze was at the exact temperature to 
; too high or too low a tempera- 
ture would ruin‘the casting. The men took the keenest 
interest and pride in their work, and waited like sol- 
diers to receive and implicitly obey the orders given 
them. At the proper moment the foreman, Eugene 
Veillard, gave the word, and the plugs were removed 
from the reservoir and the metal flowed to all parts of 
the mould. Flames burst from all sides of it for a mo- 
ment, and the foreman waved the American flag over 
this great triumph of metallurgical art in America. 

The work of taking down the flask was soon begun, 


Every one 


insure a perfect flow 


and the greatest possible care was taken to avoid in- 
juring the statue, in removing the carcass which sus- 
tained the mould and the core. The cast was found to 
be smooth and perfect. 

Artistically, “Pan” will be very interesting when 
placed on the big bowlder in the lake. The statue 
was offered to the city a year ago by the Clark estate 
and the model was approved by the National Sculpture 
Society. The measurements of the huge figure have 
The god is reclining on a ledge ; 
one knee is raised, and one arm serves as a support. 


already been given 


The repose is a lazy, careless one and he is blowing the 
His long beard falls over his breast: 
his hair tumbles carelessly over his head. The head 
differs somewhat from the Greek conception of the 
god, but it is thoroughly artistic and will prove an ex- 
cellent addition to the sculpture of Central Park which 


**Pan” pipes 


is already too much burdened with solemn rows of 
bronze statues of the departed great. 
—>+ e+e 
Prof, Haeckel on Evolution, 

| At the Cambridge Congress of Zoology Prof. Haeckel 
read a fascinating paper on the descent of man. He 
does not hesitate to say that science has now definitely 
established the certainty that man has descended 
through various stages of evolution from the lowest 
form of animal life, during a period of a thousand 
| million years. The New York Sun with commendable 
| enterprise cabled over quite a full account of the paper, 
and goes on to say: Lamarck, Darwin, and finally scores 
| of other investigators won the knowledge which must 
now be accepted as the crowning achievement of 
science during the nineteenth century. 

Recent discoveries of fossil remains in Java, Mada- 
gascar, and Australia have made still more complete 
the evidence, available proof, and discoveries where- 
with Darwin’s name is most commonly associated. 
Prof. Haeckel thus summarized the steps in evolution : 

“The monophyletie origin of all mammalia—that is 
to say, their origin from one common parent form, 
from monotremata upward to man—is no longer a 
vague hypothesis, but an established fact. All the liv- 
ing and extinct mammalia which we know are de- 
seended from a single common ancestral form which 
lived in the Triassic or Permian period, and this form 
must be derived from some Permian or perhaps Car- 
boniferous reptile allied to the Progonosauria and 
| Theriodontia, which was derived from a Carboniferous 
amphibian of the group Stegocephala. These am- 























phibians in turn descend from Devonian fishes, and 
these again from lower vertebrates. The most im- 
portant fact is that man is a primate, and that all pri- 
| mates—lemurs, monkeys, anthropoid apes, and man—| 

| 





descended from one common stem. Looking forward 
to the twentieth century, I am convinced it will uni- 
versally accept our theory of descent. I have no 
doubt that the strong influence of anthropogeny upon 
other branches of science will be most fruitful.” 

A member of the congress said that Prof. Haeckel | 
had spoken of one thousand million years as necessary 
for his evolution tree, while Lord Kelvin supposed him- | 
self to have proved that this world as the scene of life | 
could not be more than twenty-five million years old. 
It seemed unwise to complicate Prof. Haeckel’s theory 
by assuming that a thousand million years would be 
required for proof. 

Prof. Haeckel replied that the computation was not 
his own. He took the time from one of the most emi- 
nent geologists. For himself he confessed that he had 
no intuition as to the length of time required for the 
evolution. 

The congress received and discussed Prof. Haeckel’s 
| paper with the greatest enthusiasm. 
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The Oldest American Journal. 





Another piece of brie-a-brae which Mr. Cyrus Curtis 
has coveted for many years, but was not able to pur- 
chase until recently, is/The Saturday Evening Post, 
the oldest newspaper.in America, which has been 
| issued regularly in the city of Philadelphia since Decem- 
ber 24, 1728, and was edited by Benjamin Franklin from 
| 1729 to 1765. It was originally known as The Universal 

Instructor in All Arts and Sciences, and was pro- 
| jected by Franklin, but that usually discreet person 
| disclosed his plans to George Webb, a fellow-apprentice 
in Samuel Kiemer’s printing office, and the latter started 
the paper under that preposterous title. It was a 
sinall folio, six and a quarter by ten inches in size, 
and the first number contained two columns of re- 
print from ‘*‘Chambers’ Dictionary of Arts and Sci- 
ences,” which had recently appeared in London, three 
advertisements, and a grandiloquent address from the 
publishers, who promised that “each person who pre- 
serves their papers will possess the richest mine of 
knowledge (of the kind ever before discovered, except 
of late in Europe).” 

Franklin was naturally indignant at having his ideas 
stolen, but, after thirty-nine numbers bad been pub- 
lished, Kiemer was glad to unload the enterprise, and 
the paper was purchased by Franklin and Hugh 
Meredith for a trifling sum. Kiemer claimed a circula- 
tion c: 250 copies, but Franklin asserted that it had 
but ninety paying subscribers. The new proprietors 
dropped the absurd title and called it The Penn- 
sylvania Gazette. At that time there were only five 
newspapers in America, all weeklies. A year later 
Franklin made it a semi-weekly, the first in America, 
but it did not pay, and, after two brief experiments, 
resumed the weekly issue, which has continued ever 
since, with the exception of two weeks in 1765, when 
it was suppressed for refusing to pay the stamp tax, 
and large handbills headed ‘‘ Remarkable Occurrences ” 
were published instead, and during the occupation of 
Philadelphia by the British from November 27, 1776, 
to February 5, 1777, and from September 10, 1777, to 
January 5, 1779. In these periods a few straggling 
numbers were printed at York. When the regular 
publication was resumed upon the evacuation of the 
city, the title was changed [to The Pennsylvania 











Gazette and Weekly Advertiser. David Hall pur- 


chased the property in 1776 and his sons ran the paper, 
with the assistance of several partners, until 1821, 
when it passed into the hands of one Atkinson, who 
changed the name to The Saturday Evening Post, 
as it has since been known. 

For half a century it has been published in the same 
old-fashioned way, for the benefit of the same old-fash- 
ioned, conservative patrons and their children and 
grandchildren, with a highly moral serial story, a 
column or two of antique and shelf-worn anecdotes, 
selected poetry, conservative comments upon current 
events, crochet patterns, charades and rebuses, a col- 
umn of “ wit and hamor”™ and a page of Sunday read- 
ing. With the aid of a pair of scissors and a pastepot 
one man has been able to do all the editorial work, and 
another has attended to the business department. 

— | A 
Bids for Three Eighteen-Knot Battleships, 

The bids which have been put in for the construc- 
tion of the three new battleships which are authorized 
forthe navy make it certain that the vessels will be 
of at least 18 knots speed, as against the 15 knots speed 
which was the minimum that had been previously im- 
posed by the government. 

The successful bidders are the three well known 
firms, William Cramp & Sons, of Philadelphia, the 
Newport News Company, of Norfolk, Va., and the 
Union Iron Works, of San Francisco, the builder of 
the ** Oregon.” 

The bids were as follows: Newport News Company, 
one ship, class 1, in 31 months, for $2,581,000 ; one ship, 
class 2, in 32 months, for $2,680,000, minimum speed, 17 
knots; one ship, class 2, in 32 months, of 12,500 tons, 
18 knots minimum speed, for $2,850,000. 

William Cramp & Sons, Philadelphia, one ship, class 
1. in 29 months, for $2,650,000 ; two ships for $2,625,000 
each. One ship, class 2, of 11,500 tons, 17 Knots, in 32 
months, for $2,725,000 ; two such vessels for $2,700,000 
each. One ship, class 2, of 12,150 tons, 18 knots, in 32 
months, for $2,885,000, and two such ships for $2,870,000 
each. 

Union Iron Works, San Francisco, one ship, class 1, 
for $2,674,000, in 31 months; class 2, one ship for $2,- 
725.000, 17 knots; class 2, one ship in 33 months, 12,200 
tons, 18 knots, for $2,899,000. 

It is expected that the Cramps will build a practical 
duplicate of the Russian battleship which they have 
in hand. This vessel is to be 376 feet long, 72 feet 
wide, 26 feet draught, and of 12,700 tons displacement, 
with a coal capacity of 2,000 tons. She is to maintain 
an average speed of 18 knots for 12 hours. This is 8 
hours longer than the term required by the United 
States. 

The 18-knot vessel proposed by the Newport News 
Company is based upon the department plan, the in- 
creased displacement being secured by lengthening the 
ship by 15 or 20 feet and putting in more powerful en- 
gines and boilers. 

The Union Iron Works also propose to lengthen the 
hull and put in additional boilers of the water tube 
type. 

There is cause for great satisfaction in the change 
that has thus been made in the designs of these vessels. 
As originally proposed, they would have been so slow 
as to be almost obsolete for their purpose; but the 
new vessels, if a similar improvement is made in the 
velocity and energy of their armament, will be thor- 
oughly up to date. 

—___—_ —_ - + @ +e — 
Vale’s Physical Statistics, 

Dr. J. W. Seaver, associate director of the Yale zym- 
nasium, gives the following physical measurements of 
the Yale freshman class, whose compulsory gymnastic 
work was begun this year, says The New York Evening 
Post. The average age of the class at the time of measure- 
ment was found to be nineteen years one-half month. 
The oldest man in this class was thirty-three years and 
youngest fifteen years nine months. Average height, 
5 feet 75 inches. Tallest member of the class, 6 feet 
31g inches, shortest 5 feet #; inches. The average 
weight, 134°2 pounds, the heaviest man being 215 
pounds and the lightest 1014¢ pounds; girth of chest, 
normal, 34°4 inches ; girth of chest, inflated, 35°8 inches ; 
girth of biceps, 11°5 inches; girth of neck 13°8 inches; 
girth of head, 22°4 inches ; girth of waist, 28°1 inches ; 
girth of thigh, 19°9 inches, and girth of ealf, 13°7 inches ; 
capacity of lungs, 4 cubic liters, or 240 cubic inches. 

Comparing these measurements with those of the 
freshman class at Yale fifteen years ago, Dr. Seaver 
finds the average freshman strong physically at almost 
every point, his lung capacity having risen from 225 to 
240 cubic inches. This is attributed to athletic train- 
ing in the preparatory schools, where Dr. Seaver says 
ten men train where one trained fifteen vears ago. 
There are but ninety-seven men, or 38 per cent, of the 
freshman class who have normal eyes. Seventeen 
others have one normal eye, the other eye being abnor- 
inal to the extent of at least twenty-thirtieths. Thirty- 
eight men, or about 13 per cent, used glasses before en- 
tering college. No figures are obtainable for discover- 
ing whether there are fewer men with normal eyes now 
than ten years ago, but it is believed that this is the 


case. 
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Miscellaneous Notes and Receipts. | 


Glossy Blacking for Shoes consists of the following | In the insectivorous plants of the genus Nepenthes,|}contain. At any rate, the account given by 


167 








extract any living things or organie débris they may 


Mr. 


ingredients, according to Neueste Erfindungen und/|a form represented by a number of species and widely Everett of the behavior of this spider when threatened 


Erfahrungen: Spirit, 126 parts; camphor, 11 parts ;| 
Venetian turpentine, 16 parts; shellac, 36 parts. Color | 


with 32 parts of a mixture composed of aniline blue, 15 
parts; Bismarck brown (phenylene brown), 15 parts ; 
and spirit, 800 parts. 

To Give Zithers a Soft, Full Tone.—The purpose of 
an invention which has lately been patented in Eng- 
land is to impart a soft, full tone to zithers, which is 
purported to be attained by the use of glass rods as 
frets for these musical instruments. These glass rods 
may possess any desired thickness, and the strings are 
stretched over them in the usual manner. The mu- 
sical effect attained with such a zither is said to be| 
quite astonishing.—Neueste Erfindungen und Erfahr- | 
ungen. 

Artificial and Natural Indigoes.--Leon Lefévre reports 
the experiments of a dyeing establishment in France 
which tested the artificial indigo alongside of the nat- 
ural product, in exact comparison, on hank. Accord 
ing to the results obtained, artificial indigo would be 
about 5 per cent eheaper, on the basis of the 1897 indi 
go prices, while with the present low price of the nat- 
ural product the same comes 5 per cent higher. As 
regards the quality of fastness, both are equal.—Revue 
Générale des Matitres Colorantes, 1898, 226. 


Varnish and Linseed Oil.—At the occasion of a dis- 
pute, O. Bach has conducted experiments to determine 
the non-saponifiable parts in a number of differently 
produced linseed oils of authentie purity. He found 
in eold-drawn linseed oil 0°42 per cent; warm-drawn 
oil, 0°32 to 0-92 per cent; extract oil, 061 to 0°90 per| 


eent: Baltic oil (nine years old), 0°88 per cent; boiled | 
varnish, 0°43 to 0-74 per cent; varnish prepared in the 
cold, 0°95 to 1°71 “stand” oil, 1°0 per cent. 
From this he forms the conclusion that in varnish 
(even that prepared in the cold, i. e., by adding resin- 
ates) the percentage of unsaponifiable substance should 
never be higher than 2 per cent at most.—Zeitschrift 
oeffentl. Chemie, 1898, 167. | 

‘Colored Colors.”—The denomination of “colored 
colors” may sound paradoxical, but as a matter of fact 
mineral colors are frequently met with of late whose | 
dull and little productive character is rendered more 
fiery and richer by an addition of coal-tar colors. In 
general, no objection can be made to such a proced- 
ure, if colors sufficiently fast to light are chosen, as is 
well possible nowadays. But very often this is not 
done. Thus the eosines used for carminette are very 
fugitive; likewise coloring with fuechsine and aniline | 
blue fades in the light. If one wants to employ artifi- 
cial organic coloring matters for fining, faster ones 
should be employed. According to M. Bottler, the 
rather fast rhodamines, next methylene blue and mel- 
dola blue, which are very fast, deserve a preference. 
Against the use of ponceau, coccines, and scarlets, 
which for the most part are not inferior as regards 
fastness, to the cochineals, whose place they have 
taken, less objection can be raised. Since it has been 
established by the above mentioned observations that 
for coloring various varieties of carminette, velvet red, 
purple, cinnabar red (vermilion), and chrome red such 
artificial organic coloring matters are also employed as 
are liable to fade quickly, this fact should be © 


per cent; 


sufficient attention in practice. Carminette is fre- 
quently used, prepared with turpentine and English 
varnish, as a carriage color; likewise vermilion and 
chrome red.—Maler Zeitung. 

Varnish for Photographs.— Varnishes for photographic | 
negatives have to meet very special requirements 
They must be colorless, hard, impervious, but at the 
same time elastic and exceedingly adhesive. If they | 
are not hard enough, the plate is injured in printing 
the positive copies; if the elasticity is lacking, the 
negative will easily tear and erack. Another import- | 
ant requirement is exacted from the photograph lac- 
quer: with hardness, elasticity, and viscosity, it must 
dry so quickly that the plate can be retouched imme 
diately after varnishing. Following are some recipes 
for photograph varnishes (by weight throughout) : 
1. Sandarae, 16; lavender oil, 12; chloroform, 2; 
fied aleohol, 90. Filter off all insoluble parts. 2. 
Place shellae in a concentrated solution of ammonium 
sarbonate, extract the latter, and substitute pure 
water (shellac, 1 part; water, 8 parts), whereupon the | 
shellac Take shellac, 2: sandarae, 12:| 
mastic, 12; ether, 150. Dissolve entirely and add ben- | 
zole,9. 4. Digest dammar, 2, with acetone. 9, in a well- 
closed flask for two weeks in a warm place, shaking 
from time to time. Then pour off from the insoluble 
residue. Several coatings are required of this lacquer, 
which is also adapted for paper. Gum lae, 75: 
darae, 10; aleohol (95 per cent), 915. 6. Amber, 2: 
2: benzole, 4; rectified aleohol, 30. 7. Amber, 
4; mastic, 2; petroleum ether, 20; rectified spirit of 
wine, 40. 8. Sandarac, 40; turpentine, 4; lavender 
oil, 5; ether, 5; absolute aleohol, 100. 9. Mastie, 2; 
turpentine, 2; bleached shellac, 10; rectified spirit, 60 
Care should be taken to use only the purest ingredi- 
ents obtainable.—Fiarben Zeitung. 
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copal, 


4; copal, 


| proceeding from the tips of the 


| tive nature of their colors, attitudes, and form. 


distributed over the Indian and Australian regions, as | 


well as in Madagascar, the pitchers or insect-traps, which 
are usually regarded as expansions of the leaf-stalk, are 
suspended, mouth upward, at the ends of long tendrils 
The gap- 
ing orifice, frequently strengthened and kept open by 
a thickening of the rim, is protected by a lid, which, 
while preventing the infall of rain, offers no obstruc 
tion to the free entrance of insects. To attract the 
attention of these animals the pitchers are frequently 
conspicuously colored in their upper parts, and honey 
is secreted from glands scattered around the margin of 
the aperture and on the under-face of the lid. 
gaudy and sweetened portion, designed as it is to cateh 


leaves, 


the eye and act as a bait, constitutes the *‘ attractive” 
area. A short distance within the cavity and below 
the attractive area just described, the walls of the 
pitcher are smooth and of a waxy consistency, so that 
no foothold is afforded to insects, which are conse- 
quently precipitated to the bottom of the pitfall if 
luekless or incautious enough to venture on this ** con 
ductive” area. The lower part of the receptacle is 
filled to a greater or less extent with a fluid, contain- 
ing among other substances potassium chloride, malic 
and citric acids, as well as soda lime and magnesia in 
smaller quantities, and an enzyme which, in the pre- 
sence of the acids, has the power of digesting organic 
matter. This fluid, poured out asa secretion from a 
large number of glands developed in the adjacent walls 
of the pitcher, is usually crowded with the indigestible 
remains of insects, commingled with those of which 
the nutritious tissues are in process of decomposition 
under the action of the aiimentary juice of the plants 
and of the bacteria which infest it. 

The spiders of the family Thomiside belong to that 
artificial section of the order sometimes spoken of com- 
prehensively as the wandering or hunting species as 
opposed to those of sedentary habit, which spin snares 
for the capture of prey. Some of the Thomiside live 
the ground among vegetable débris or beneath 
others on the trunks or leaves of trees ; others, 
again-—and those are the species that have attracted 
the greatest amount of attention—frequent flowers, 
and lurk among the petals on the watch for visiting 
insects. To this last category belongs the spider 
(Misumena nepenthicola) now under discussion, a 
species which invariably takes up its abode in the 


on 
stones ; 


| piteher of a North Bornean (Labuan) Nepenthes, per- 
| haps referable to the species described as N. phyllam- 


phora ; in any case, whatever the name of the plant 
may be, the Misumena appears to inhabit exclusively 
the one species, for although several other kinds were 
found growing in the vicinity, they were never ob- 
served to be tenanted by spiders. 

According to that skilled collector and trustworthy 


|observer, Mr. A. Everett, who kindly furnished me 


with the notes forming the basis of the account here 
given, the pitchers in question are somewhat elongate 
in shape, and constricted a short distance below the 
rim, broadening out again as the bottom is ap- 
proached, and narrowing ultimately to a vanishing 
point where they join the supporting stalk. Just below 
the upper constriction the spider spins a slight web, 
adherent to the wall of the pitcher. This web is not 
of the nature of a snare or net designed to intercept 
insects, but extends as a thin carpet over a small por- 
tion of the conductive area, and enables the spider 
to maintain a secure hold on its slippery surface. 
Here it lives and rears its young, no doubt feeding 


|} upon the insects which the Nepenthes attracts for its 


own use, capturing them either as they enter the 
pitcher, or perhaps after they have fallen in the digest- 
ive fluid below. 

So far as procuring food is coneerned, this spider 
would seem to be no better off than those of its allies 
which live in flowers and capture the honey-seeking 
insects that visit them, except in so far as it is not de- 


| pendent upon seasonal inflorescence for a place where- 


in to lurk. But in one very important respect it must 


presumably score heavily in the struggle for existence 


—that is to say, in its means of escaping from enemies. 

It is a well known fact that almost all spiders, especi- 
ally those that occur in tropical and subtropical coun- 
tries, suffer immense mortality from the relentless 
persecution of the solitary mason wasps, which at 
their breeding season scour the country and explore 
every nook and cranny in the eager search for spiders 
wherewith to lay up a sufficient store of food for the 
voracious young wasps during the days of their larval 
existence. From these enemies the flower-frequent- 
ing species have no means of escape, except such as is 
afforded by quiescence, in conjunction with the protee- 
The 
slightest movement on their part will attract the 
notice of the quick-sighted wasp, and bring swift de- 
struction upon them. 

Whether or not the mason wasps have the temerity 
to invade the pitchers of Nepenthes in their quest for 
victims, there is no evidence to show. Possibly long- 
billed birds thrust their beaks into the insect-trap to 


This | 


with danger points forcibly to the conclusion that 
the species is subject to persecution from enemies of 
|some kind or other. This collector found that 
an attempt was made to capture them by tearing open 
| the pitcher, the spiders, although very active, never 
| attempted to escape from the mouth of the vessel, but 


when 


ran down its inner surface, and plunged boldly into 
| the liquid at the bottom, ultimately, if still pursued, 
| retreating to its very 
among the remains of ants, moths, beetles, ete., with 


base, and burying themselves 





which the piteher was more or less choked. 
| Although many habits, 
such as Dolomedes, Thalassius, and some species of 


| semi-aquatic 


spiders of 


| Lyeoside, plunge beneath the surface of water when 
| threatened with danger, and escape along the stems 
lof the subaqueous weeds; and although an example 
| of Araneus (Epeira) cornutus, 

| which, however, frequents the banks of streams and 
marshy country, has been noticed, when disturbed, 
to drop to the ground, run into the water, hide be- 
neath a tuft of for 


or so before venturing to climb back to its 


a terrestrial species, 


| 
weed, and there remain a minute 
web, Lam 
not aware that the adoption of water as a city of refuge 


has ever been recorded of any member of the family 
Thomiside, These spiders, in fact, as already ex 
plained, depend for safety upon protective assimilation 
to their surroundings. Consequently, the habit of 


plunging into the fluid in the pitcher of Nepenthes, 
adopted by Misumena nepenthicola, must be regarded, 
it appears, as a new instinct acquired by the species 
in connection with the exceptional nature of its 
habitat ; and its behavior carries with it the 
viction that the species is constantly subject to per 
secution from some enemy other than man, whether it 
be bird or wasp. 

Possibly the spiders, when once they have up 
their abode in the pitcher are, like the insects that ven 
ture in, unable to get out again on account of the op 
position to exit offered by the slipperiness of the walls 
of the conductive area. If this be so, they would be 
compelled, in case of attack, to safety in the 
lower parts of the pitcher; and while those too timid 
to take the plunge, or too weak to withstand the im 
mersion, would be captured or destroyed, their instine 
tively bolder or physically hardier companions would 
be saved to transmit their characteristics; and so by 
a process of elimination and selection the instinct 
would be gradually brought to the state of perfection 
Mr. Everett has described. 

Lastly, if it be wondered by what means the spider 
is able to resist the action of the fluid, and to regain 
its position of securityfin the upper part of the pitcher, 
it must be remembered, in the first place, that a great 
many spiders, as well as many insects, can be im- 
mersed in water and other liquids and withdrawn in 
a perfectly dry state; and in the second place, that 
almost all spiders, when dropping from their webs or 
leaping after prey, insure a safe return to the spot 
they have left by letting out a drag-line of silk, which 
passes from the spinning mammille to the point of 
departure. A silken thread of this description would 
enable M. nepenthicola to climb out of the digestive 
fluid which retains the captured insects; while the 
nature of the integument and of its hairy clothing 
would prevent the penetration of the fluid during the 
short time that the spider remains beneath it.—R. I. 
Pocock, in Nature. 


con- 
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seek 


2-0-2 - 
A Pygmy Locomotive, 

What is claimed to be the smallest locomotive for 
drawing passenger cars has built T. E. 
MeGarigle, of Niagara Falls, and the small steam road 
is to be operated at the Trans-Mississippi Exposition, 
in Omaha. In all, six locomotives are to be built. It is 
possible that they will be used also at summer resorts, 
such as Coney Island, Atlantie City, and other places, 
The road in Omaha is about 1,100 feet The 
locomotive from the point of the pilot to the rear of 
the tender is 7 feet 3 inches long, and it weighs about 
600 pounds and can draw ten ears, each containing 
two persons, or a weight of about 4,000 pounds. From 
the top of the stack to the rail is 25 inches and the 
gage is 124g inches. The steel boiler is tested to 300 
pounds pressure and works at 125 pounds 
is of 114g horse power and it will hoid 24 gallons of 
water. The feed water is supplied by two injectors 
and there is a steam brake between the drivers. The 
cylinders are 2 X 4 inches. The wheels of the for 
ward truck are 5 inches in diameter. The tank in 
the tender holds 30 gallons of water, and the oper 
The seale is about 


been by 


long. 


The boiler 


ator sits on the seat in the tender. 
one-seventh of a full sized locomotive, and the type 
selected is one of the latest engines on the New York 
Central road. 

—_—___—_——_o~+9+- 2 ___ —_ 

Russtr is going to abolish the difficulties of naviga- 
tion at the mouth of the Volga by eutting a canal 
directly from the river to the Caspian Sea. Work on 
it will begin this summer. 
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THE GOVERNMENT EXHIBIT AT THE TRANS-| and valuable museum collection of marine animals and 
MISSISSIPPI AND INTERNATIONAL EXPOSITION. fishes, both dry and alcoholic, the whole forming : 


Ldn ed that 


States is e of the most important factors in the and practical work of this important branch of gov 
Omaha Exposition Its exhibit is not only unques- ernmental aid in the development of our national re- 
tionably the bes n grounds, but it is the best se- sources 
ected collection of exhibit material and the best in The next space is that of the Post Office Department, 
talled of anv previous governmental exhibitions, not! and, though the exhibit is smaller in size than that 
xcepting that of Chicago The reason for this is that’ made at Chicago, it surpasses any previous attempt to 
" of experien ive been placed in charge of illustrate this branch of the public service, which is so 
the work of accumulating the collections and installing near to the people 
them, and, through the experience acquired at many The stamp collection would set a philatelist wild with 
eX] s, the work has been done in a mostthorough | envy. It includes a complete series of United States 
und sa wtory manner postage stamps from their introduction in 1847, inelud- 
Out of an appropriation of $200,000 made by Con-|ing department, special delivery, postage due, and 
gress for this purpose, $62,500 was set aside for the | newspaper and periodical stamps ; also sets of stamped 
building proper, which was constructed under the di-| envelopes from 1853 (date of introduction) to date, and 
ction of the supervising architect's office of the| sets of foreign stamps, postal cards, and wrappers to 
Treasury Department 1898 from all stamp-issuing countries of the world. 


he departments of the government represented are In the Equipment Division there are models of the 
the State, Treasury, War, Navy, Post Office, Interior, | ‘‘ Paris” and of smaller types of mail boats and of 


Justice, and the Agricultural Departments, with the} postal cars in use in this country, a full sized Western 
Smithsonian Institution and National Museum and the; mail coach and models of foreign mail coaches, moun 


United States Fish Commission tain mail courier, toboggan and dog outfit employed in 


The building, whi he largest on the grounds, | snow-clad regions, together with life size figures of city 
is 460 feet in length, 146 feet in width at the center, | mail carriers of the United States and other countries. 
and 100feet at the ends. One of the chief architectural | The exhibit of the Dead Letter Office is particularly in- 
features of the structure is the dome, the height of| teresting, as it is made up of objects sent through the 





which is 185 feet to the torch held in the hand of the| mails that have never reached their destination. In 
colossal figure of 
Liberty whieh 
surmounts it. The 


tral portion of the 


building is 58 feet 
high and of the 
wings 43 feet It 
s built of wood 
and iron, covered 


with staff, as were 
the Exposition 
buildings at Chi 
cayvo 


Never before 


an exposition 
veen so artistic 
aily ma beautl 
fully decorated, 
the eolor scheme 
abiita rene! il de 
tails having been 
selected and ar 
ranged months 
before the begin 
ning of the work 
of construction 
by a decoration 
committee made 
up of members of 
the board 

It would be im 
possible, in the 
| ts of this ar 
t to lescribe 
detail even the 
main features of 
the exhibit mate 


rial, but there are 





particular exhib 

its however 

which giv char 

acter to the departmental spaces where installed, and|this incongruous collection will be found explosive 

as these are the first to impress themselves upon the} bombs, deadly weapons, tarantulas, and rattlesnakes 

great mass of visitors, who, as a rule, seek amusement | sent alive, and poisonous liquids and compounds, let- 
ters written on collars, cuffs, and boards; children’s 


rather than instruction, they deserve first mention. 





Starting at the north entrance, west side, the visitor 


toys, Indian sealps, skulls, police billy, stuffed birds, 
» | 

enters the spacious archway leading to the grotto of | etc. 

the Fish Commission. The exterior is of paneled! There are voluminous postal records and a fine col- 


woodwork finished in imitation ivory and gold. The] lection of portraits, engravings, and photographs. A 





interior is treated in imitation of a roughly blasted | branch post office is located near the space, where all | 
rock tunn numerous stalactites, glistening in a pale | the Exposition mail is handled. 
greenish hit lepend from the roof of the grotto. On The exhibit of the State Department and the Execu- 
either side are the aquaria tanks, richly decorated in- | tive Mansion occupies the space directly in the center 
side with sand, rock, and aquatie plants, and so ar-|of the building, west side, and comprises forty-one ex 

ranged that a light entering the grotto passes | hibits, some of them being collective exhibits of great 


through the water in the tanks and their plate glass value. Naturally, the larger portion of this exhibit is 
fronts. Inthe two rotundas, rocky cascades are formed | in the form of books, printed and written documents, 
with large pools iminated by electric lights. All — photographs, ete,, among which are letters and 


of the tanks and pools, with the exception of eight, manuscripts of great historical interest and value, 








ire devoted to the display of fresh water fishes reared | diplomatic papers bearing the signatures of kings, 
by the United States Fish Commission and the indi-| princes, and potentates. Among valuable manuscripts 
genous varieties of the Mississippi and Missouri River | may be mentioned exhibit No. 22, the papers of Ben- 
valley In the salt water aquarium are exhibited most | jamin Franklin, arranged in fourteen large volumes, 
f the important fishes of the New England coast |and exhibit No. 23, the papers of Thomas Jefferson, ar- 
Other features of the Fish Commission exhibit, and | ranged in one hundred and thirty-five volumes. , 


which are arranged outside of the grotto, are the exten The portrait collection is very interesting, containing 
ig, dredging, and trawling,|the portraits of every President from Washington to 


and for preserving collections ; for deep sea soundings, | McKinley, the portraits of the Secretaries of State, and 


sive apparatus for eollectir 


transportation, fish hatching and rearing, with a large| many others, including old world rulers. Other ex- 
series of models of boats, vessels, buildings, ete., used | hibits illustrate the methods of transacting business in 


. . : . ‘ef | 
government of the United | most instructive and beautiful showing of the scientific 





THE LAGOON BY NIGHT—GOVERNMENT BUILDING IN DISTANCE. 





in the work of the Commission. There is also a large|the various bureaus. The medal and coin collections 


| are very valuable, and there are exhibits of articles of 
| historical interest, such as swords, flags, ete. 

The Treasury Department space is the first in the 
| southwest section of the building after passing under 
| the dome, and its display is particularly attractive. 

The! exhibit of the Lighthouse Board is a source of 
wonder to the western rural visitor, who gazes curi- 
ously at the immense lenses of first and second order 
lighthouses. Near the model of a fog bell is a large 
model of Minot’s Ledge light on the Massachusetts 
coast, illustrating the granite-built form of structure 
erected on sunken ledges. Models are also shown of 
the airy and graceful open-work form of iron structure, 
of which the Fowey Rocks light, on the Florida reefs, 
is au example. Everything connected with govern- 
ment lighthouses has a place inthis exhibit, anda 
keeeper is on the ground to explain what is not under- 
stood. 

The collection of coins includes a specimen of every 
coin struck by the government since its founda 
tion; in fact, the financial branch of the department 
is illustrated by a complete exhibit of the currency 
‘ issued by the governinent, from a ten cent piece to a ten 
thousand dollar gold note. The process of coining the 
money of the government is shown by the operation of 
acoin press which has been in use in the Philadelphia 
mint for upward of fifty years. It has a capacity of 
ninety thousand dollars per hour, and in coining silver 
dollars, strikes with a force equal to the weight of one 
hundred tons. 

The Marine 
Hospital Service 
exhibit illustrates 
in a very com- 
plete manner the 
efforts of the gov- 
ernment in pre- 
venting the intro- 
duction and 
spread of epidem- 
ie diseases. And 
in its entirety it 
embraces every 
branch of medi- 
eal science, in- 
eluding the won- 
derful X ray ap- 
paratus, which, 
naturally, is one 
of the popular ex 
hibits of the 
building. 

The Life Saving 
Service is practi- 
sally illustrated 
by a crew on the 
grounds, which 
gives an exhibi- 
tion drill in the 
lagoon daily. 

One of the most 
interesting exhib- 
its in the space of 
the Agricultural 
Department is the 
practical demon- 
stration of the in- 
spection of pork 
as conducted by 
this bureau at va- 
rious packing cen- 
ters in the United 
States. Assistant 
microseopists are engaged in making examinations 
of pork samples, furnished daily by packing houses 





j}at South Omaha, Nebraska. The microscopes and 
other appliances are similar to those used elsewhere 


for this purpose. About 144 per cent of the carcasses 


|examined show trichina, so it is possible for the young 


lady attendant, in charge of the work, to give visitors 
an opportunity to see a bona fide example of trichine, 
by means of an extra microscope arranged for the use 
of the curious public on a table near. A large patho- 
logical collection of specimens in alcohol illustrates the 
many other diseases of animals, while there are models 
of sheep dipping vats, a collection of cultures of bac- 
teria, ete. The Dairy Division of the department also 
makes an interesting showing, including a series illus 
trating the constituent parts of milk. 

The Chemical Division illustrates the chemical side 
of the beet sugar industry, while the progress of ento- 
mological science is presented in the next space by inter 
esting exhibits of insects and their work, with the in 
secticides for their destruction. 

A collection of fruit models in wax, prepared by the 
Division of Pomology, is a very attractive feature. 

The instrument tables in the Weather Bureau exhibit 
are constantly surrounded by inquiring visitors. One 
delicate instrument, partly the invention of Prof. Mar- 
vin, records on a strip of paper the direction and velo- 
city of the wind, the variations in temperature, the 
duration of sunshine or cloudiness, with the amount of 
rainfall, when it does rain, during a given time. For 
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example, in a recent storm at Omaha a four-tenths fall | 
of rain was recorded in 5 minutes, an inch in 30 min- | 
utes, and 24¢ inches for the afternoon. Sastemanente | 
arranged on the rvof of the building are connected by | 
wire with those upon the tables in the space, and the 
work goes on daily with only a simple winding of the 
clock mechanism and the changing of the record blanks 
once every 24 hours. 

The Botanical Division confines its exhibit to a col- 
lection of poisonous plants and to illustrating the gov- 
ernment methods of seed inspection. In the same al- | 
cove the division of Vegetable Physiology and Patho- | 
logy has a most attractive exhibit of the wild and cul- 
tivated mushrooms of the United States, with a large 
model of a cellar for mushroom cultivation. Here the 
mushrooms are found ‘*‘ growing” (in wax) in all stages, 
and a pamphlet of instructions given out gratuitously 
tells the visitor how to do it himself if he wishes to em- 
bark in the enterprise. 

In the Forestry Division space is shown a large series 
of woods. There are also three very instructive relief 
models of a farm, showing (1) the devastation conse- 
quent upon indiscriminate cutting and other destruc- 
tion of farm forest cover ; (2) the method of restoring 
the forest cover where needed, and recuperating the 
wasted soil; (3) rational utilization and proper disposi- 
tion of the farm forest. An outdoor tree-planting ex- 
hibit completes the showing of this division. 

A very attractive alcove is that devoted to the flax and 
hemp of the world prepared by the Office of Fiber In- 
vestigations. There are 22 panels measuring 2 x 5 feet, 





under plate glass, in which are arranged all the leading | 
forms of the flax and hemp of commerce. The exam-} 
ples of flax grown in the United States include one 
sample, from a departmental experiment, that Irish 
spinners have valued at $500 per ton, This and other 
specimens near it show conclusively the value of the 
work done by the Office of Fiber Investigations, for 
they demonstrate the practicability of the culture in| 
this country beyond question. A frame containing 18 | 
reports published by the fiber office forms a part of the 
exhibit. 

We have now reached the south end of the building, 
having reviewed all the exhibits between the main aisle 
and the west wall. Starting again at the southeast 
corner of the building, the visitor finds himself in the 
interesting space devoted to the War Department. 

There is an interesting exhibit of small arms of his- | 
torical interest, showing the kinds of arms employed | 
in our wars at different periods. There are also a few 
howitzers and field guns, including a Gatling gun, with 
many different forms of ammunition and projectiles. 
The Engineer Department is also well represented by | 
models of fortifications, with miniature siege guns in | 
position, enabling one to get an idea of modern de- 











CORNER OF POST OFFICE DEPARTMENT EXHIBIT. 


fenses. One of the most interesting exhibits in this 
branch is the group of torpedoes and ground mines 
used in harbor defenses, recalling the ‘‘ Maine” disas- 
ter most vividly. The Quartermaster’s Department 
makes a very instructive exhibit of dummies clad in 
the uniforms of the American soldier at different peri- 
ods of our national existence, including the Puritan 
soldier of 1620, his Bible in one hand, his blunderbus 
in the other. A fine equestrian group shows a major- 
general and two aides, of the present date, in full 
dress, and near by are the captains of cavalry and ar- 
tillery. There are also army tents, beds and bedding, 
cooking utensils, mess outfits, ete. The Signal Corps 
is well illustrated, and the Medical Department makes 
a very instructive exhibit from models of hospitals and 
equipped Red Cross ambulance, down to such details 
as field medical and surgical chests. 

The next space, on the north, is devoted to the five 
bureaus of the Interior Department. The United 
States Patent Office display is one of the most exten- 
sive exhibits in this department, and it contains 
many striking features. A working linotype machine 
is doubtless the main attraction, and whenever it is in 
operation it is surrounded by groups of admiring visit- 
ors, who apparently never tire of witnessing the work- 
ing of its complicated mechanisms. The cast type- 
lines, hot from the assembled matrices, and ready for 





printing, are passed from hand to hand among the 
lookers-on and the various steps in the work of produc- 
ing them fully explained. 

Many of the patent exhibits have an historical inter- 
est as illustrating the progress of invention in familiar 
lines. The sewing machine may be taken as an illus- 
tration, the models showing the earliest forms of ma- 
chines, together with the crude attempts at invention 





ONE OF THE WEATHER BUREAU INSTRUMENT 
TABLES. 


made before the sewing machine became a substantial 
reality, and soon down to the latest modern device. 
The typewriter, the printing press, agricultural imple- 
ments, and many other labor-saving machines of the 
present day are thus shown in series, enabling the 
visitor to study step by step the improvements of a de- 
eade ora century. A wide range of invention is thus 
illustrated. from musical instruments to firearms, ord- 
nance, and explosives. 

The United States Geological Survey exhibits, first, 
a wall series of geologic and topographic maps. Second, 
a series of relief maps and geologic models, including 
large models of the State of Nebraska and the Yellow- 
stone National Park. The Yellowstone Park is also 
represented by sixteen photographic transparencies, 


| illuminated by electric lights, and by two cases of spe- 


cimens illustrating its geology. Two cases of rare 
minerals and one of fossils complete the survey dis- 
play. The Bureau of Education has for its principal 
duty the collection and diffusion of educational infor- 
mation, but it also administers the schools of Alaska, 
and exercises a limited supervision over the expendi- 
tures of the moneys appropriated to Land Grant Col- 
leges under the Morrill act of 1890. 

All three of these functions are most completely illus- 
trated in the space devoted to educational matters, 
the Alaska exhibit, with its lay figures, and natural 
history specimens, proving especially attractive to the 
masses who throng the government building in quest 
of novelty. An Alaskan sled outfit, drawn by a rein- 
deer, over a platform covered with artificial snow, is 
a prominent object facing the main aisle. 

The exhibits of the Smithsonian Institution and 
National Museum oceupy nearly one-half of the north- 
east section of the building, beginning at the main en- 
trance. 

The exhibition of the Smithsonian Institution proper 
occupies a quadrant under the dome, and its handsome 
installation material, painted in a soft greenish gray, is 
in strong contrast tothe mahogany eases beyond in 
which the National Museum exhibits are displayed. 
The exhibits as a whole tell the story of the founding 
and perpetuation of the Institution, notable among 
which are many personal relics of Smithson, a east 
from the bronze tablet recently placed upon his tomb 
in Genoa, Italy, and a complete set of the publications 
of the Institution and its many bureaus. There are 
several copies of the history of the first half century of 
the Institution in different bindings—a most valuable 
document and a superb exhibit of the printer's art as 
well. 

The exhibit of the National Museum proper is one of 
the most complete and interesting that has ever been 
made. In preparing this display, two principal ob- 
jects have been considered: to indicate the compre- 
hensiveness of the scope of the Museum and to re- 
present the manner in which series of objects are ar- 
ranged, labeled, and displayed in the Museum at 
Washington. The cases and general installation ma- 
terials, for the most part, were brought from Washing- 
ton, though some special features have been introduced 
that are new. The exhibit is arranged in three grand 
divisions, namely, the Departments of Anthropology, 











Biology, and Geology. Space will not admit even of 
an enumeration of the subject material in the three sec- 
tions of the Museum display, and afew examples there- 
fore, briefly stated, must suffice. 

The group of anthropological exhibits is intended to 
illustrate the achievements of the race along a few of 
the more important lines of activity. Each series of 
objects epitomizes the subject treated, and presents 
the leading steps of progress in the simplest possibl 
manner. Here is the story of fire making and illumi- 
nation: The discovery of the use of fire and the mak 
ing of fire by artificial means is illustrated by a single 
series'of objects. The story begins with the fire of vol 
eanoes and lightning, is followed by the kindling and 
keeping of fire, and closes with the utilization of the 
electric spark. Lllumination is represented by two 
series: (1) the torch, (2) the lamp. 

In like manner are completely illustrated the sub 
jects of tools and utensils, weapons, ceramic art, and 
metal working, musical instruments, land and marine 
transportation, sculpture and stone shaping, book mak 
ing, electricity, and many others. 

The Department of Biology covers the entire field of 
zoology and botany. In selecting a topie for illustra 
tion in the small space available, two ideas have been 
in view: first, to present a series of objects significant 
in itself and at the same time likely to be of especial 
interest to visitors to the Exposition ; and, second, to 
have this series sufficiently diverse in character to 
show the various methods Employed in the depart 
ment. It comprises the characteristic animals of the 
salt and fresh waters of North America, from the low 
est to the highest forms, and the principal types of sea 
weeds. 

The Department of Geology is in several divisions, as 
follows : Systematic and applied geology, mineralogy 
and stratigraphic paleontology, the latter embracing 
three sections, as paleobotany, invertebrate fossils, and 
vertebrate fossils. 

The Department of Justice has a small space be- 
tween the National Museum and Navy exhibits, chiefly 
devoted to portraits of Attorney-Generals of the Uni- 
ted States, important departmental publications, law 
books of the present and past centuries and papers and 
objects referring to important periods in the history of 
our country. In the department of prisons and pris 
oners there are many objects illustrating prison manu- 
factures, including work of individual prisoners, such 
as embroideries, carvings, and the many curious ob- 
jects denoting skill and*patience that are produced 
where time is of little value. 

The Navy Department exhibit of models of our navy 
is one of the most interesting and instruetive ex 
hibits of any in the Government building, for they in- 
elnde first and second elass battleships, cruisers, gun 
boats and the smaller fighting vessels, among which the 
‘* Katahdin” and the ‘‘Vesuvius” are prominent. These 
models are from 3 to 6 feet in length, and cost perhaps 
$3,000 to $5,000 apiece. 

Near the wall is a full-sized model in section of a 
13-inch gun, surrounded by projectiles of various sizes, 
from a 13-inch shell down to those employed in guns 
of sinall caliber. There are a few light machine and 
rapid-fire guns, small arms of every deseription, and 
other exhibits illustrating every branch of the sei 
vice, which are studied with interest. Lieut.-Com 
F. M. Stedman is the representative of the Navy De 
partment. Perhaps the most striking and attractive 
exhibit in this section is a $2,000 model of a naval dry 
dock, built to seale. It represents the type and size of 
docks to be built at Boston, Philadelphia, Portsmouth 
and Mare Island. A model of the battleship ‘* Illinois” 
is floated into the dock from a tank and the whole 
process of dockingis illustrated. The illustrations used 
in this article, it is hardly necessary to state, are from 
government negatives. 





PORTION OF PATENT OFFICE EXHIBIT. 


Regarding the government exhibit as an educator, it 
is worth al] the money it has cost the United States, 
for among the daily throng of visitors the most super- 
ficial mind must carry away some impressions of the 
meaning of the term ‘‘The Government” that will 
make the man a better citizen. 
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THE OFFICIAL REPORT ON THE WRECKED 


SPANISH WARSHIPS. ers, however, 


6-pound- 
The engines are cov-| everything in that compartment, and made a large 
ered with water to within six inches of the tops of the| ragged hole about four feet square on the starboard 


port side away from the frames, euaghenede eouhine 


We have before us the full text of the official report 

of the naval board appointed by Admiral Sampson to| cylinders, but they do not appear to have been struck | side. They both entered at an angle of about 45 de- 
investigate the eondition of the wrecks of the Spanish | by exploding shells, and there is reason to believe that, | grees with the normal, ranging from aft forward. 

fleet now lying on the Cuban coast. Accompanying | if the vessel is raised soon, both the engines and boilers | “ALMIRANTE OQUENDO.” 

the report are a series of photographs and a set of| can easily be put in serviceable condition. As our| This vessel suffered more severely than any other 
drawings showing the location of the shot holes on! readers are aware, the wrecking operations are being | vessel. She was; hit 57 times, or twice as frequently as 
each vessel. In our issue of July 30 we gave several! pushed in the endeavor to save this vessel. the “Teresa” and ‘ Vizcaya,” 43 of the hits being 
illustrations, reproduced from photographs taken the| Affect of Gun-Fire.—The ** Maria Teresa ” was struck | made by 6-pounder guns. The wreck lies uneasily, 
day after the fight, when the ships were still burning, | twenty-nine times, as was also the “ Vizcaya.” More | considerably down by the stern, with a slight heel to 
which gave a vivid impression of the destruction | than half of the hits were by 6-pounder shells, though it | starboard. The destruction worked by our gun- 
wrought by oar shell-fire and by the eonflagrations was the larger shells that wrought the greatest destruc- | fire was completed by fire and magazine explosions. 
which it started. It is not neeessary to reproduce any tion. An 8-inch shel! struck the shield of the second | The engines and boilers, however, appear to be intact. 
of the photographs which accompany this report; but 5!g-ineh gun, passed through it, ranging aft, and ex- | the protective deck amidships having apparently done 
we preset four official diagrams showing the num-| ploded. ‘“ The effect of the explosion,” the report says, | its work well inthis ship, and indeed in the case of all 
ber, location. and s of the hits on each eruiser. ‘upon almost everything about the decks in that vi- | four cruisers; but the explosion of the magazines and 
They are of extreme interest, and those of our readers | cinity must have been terrific.” Another interesting | torpedoes have wrecked the ‘‘ Oquendo” beyond all 
who are following closely the naval events of the war| hit, showing the effeet of bursting shell in the coal | hope of saving the ship. The hull is practically broken 

















in two at the forward turret. An interesting struc 





















































will find these igraius of special value for future ref-| bunkers, was made by a 5-inch gun, just abaft the after 
| : . : 
erence smoke-stack, under the berth deck. It passed through | tural fact is brought out at this point; namely, that 
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“ OQUENDO.” 


DIAGRAMS SHOWING LOCATION AND SIZE OF HITS ON SPANISH CRUISERS. 


Another 5-ineh 


The deck-beams above water are warped by the heat. | Ping g up the gun deck in that vicinity. 
Here is 


The end bulkheads above the protective deck are badly | | she ‘ll did great damage in the same vicinity. 


warped by the heat of the fire; but the bulkbeading| the description of the work of an 8-inch shell, one of | 
below the protective deck, both longitudinal and | the most destructive hits of the battle: 


‘An 8-inch shell struck the gun deck just under the 
passed through the skin of the ship 


is doubtless intact. The outside plating of 


but the heat has warp 


transverse, 


the vessel is practically intact; after barbette ; 


ed all the deck-plating above the protective deck. The! and exploded, ranging aft. The damage done by this 
b« ard considers that, taking full account of the distri-| shell was very great, All the men in that locality must 


have been killed or badly wounded. The beams were 
torn and ripped, and the longitudinal bulkhead be- 
tween the two cabins was badly damaged. The frag- 
ments of this shell passed across the deck and out 
at an angle of 45 degrees. 


the 
reduction 


involved, and 

strength, 
with intact 
dition of internal structure below the protective deck, 


strains 
of 
an 


weights and 
of 


it is considered that 


bution of the 


taking full account the 


as 
pointed out, con 
through the starboard side 
also cut the fire main.” 


the remaining structural solidity is adequate for the 


iable to he ‘ountered 


stresses em in wrecking the ves-| This shell 
set and those liable to be encountered in any except} The only hits made by the largest shells landed on this 
severe conditions of navigation. There are no indi-| vessel. It will be seen from the diagrams that no 13-| 


eations of external explosions, and all deformations 


| besides setting fire to the woodwork. 





|eonsumed all articles and 


inch and only two 12-inch shot-holes were found on the | 


of the gun-fire upon this ship are deseribed as being 
** terrific.” 
‘The sides, smokestacks, 
|all seem to have been riddled by shell, 
of shell, and by an infinite number of small projectiles. 
| When it is considered that boats which no longer exist 
were in place and must have been frequently hit, it 
will be recognized that the effect of this fire was quite 
| sufficient to create dismay among the ship’s company 
The intense 
flames to which the three ships were subjected, and 
the serious explosions of magazines and torpedo heads, 
caused by the heat of the flames, have so completely 
material of inflammable 
nature that it has been impossible to describe more 
definitely and in detail the effect of the gun-fires.” 
The8-inch shells demonstrated their destructive power 


ventilators, hatch trunks, 
by fragments 


can be accounted for by the heat effect of conflagra-| wrecks. The two 12-inch shells entered just under the|on this ship. one of them striking the hood of the 

tion berth deck. They entered through almost the same | forward 11-inch gun, at the edge of the port, bursting, 
The 11-inch guns and mounts are in excellent condi-| hole. They exploded in the stern torpedo manipulat- 

tion, but eight out of the ten 5g-inch guns require | ing room, cutting the beams of the berth deck on the|abling the gun. 


and evidently killing every one in the turret and dis- 
This is a case where the danger of 
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carrying a very light shield is demonstrated. Had 
there been no shield, the shell would possibly not have 
burst. The Chinese removed these shields from their 
12-inch guns to avoid a similar catastrophe. 

As evidence that some of our gunners must have got 
the range and direction with great accuracy, we direct 
attention to the concentration of shot-holes below the 
forward 5'g-inch gun sponson, where there are seven 
holes made by a 6-pounder besides one 8-inch hole. 
Another concentration of fire is seen on the berth and 
gun decks below the sponson of the after 54g-inch gun, 
where there are nine hits by 6-pounders. In ealeu- 
lating the effects of these little shells, it must be re- 
membered that they all passed through the unarmored 
shell of the ship and burst into flying fragments, one 
easily capable of killing or disablin 


rtd 
= 


6-pounder being 
a whole gun crew. 

It will be seen from the diagram that a considerable 
portion of the hull above the flotation line was sub- 
merged when the examination was made, so that it is 
probable that a dozen or more hits lay below the water 
and eould not be observed. 

The board consider that it ‘** would be most difficult, 
if not impossible, to save this vessel.” 

** VIZCAYA.” 

Although the “ Vizeaya” did not suffer so heavily 
from our gun-fire, she was so badly wrecked by fire 
and explosions that the board is of the opinion that it 
is inadvisable to attempt 
to save her. 


raise this ship, and should he be successful she will 
form a most valuable addition to our navy. The 
‘“*Christobal Colon” was by far the best cruiser in the 
fleet. 

The total number of hits that can be counted on the 
‘**Christobal Colon ™ is 8 or 9; but as only a small area 
of her sides is open to inspection, it is reasonable to 
suppose that she was hit more frequently than this. 
The most interesting hit was made by a 5-inch armor- 
piercing projectile, which struck the steel armor at the 
junction of No. 3 6-inch sponson at an angle of about 
45 degrees, and after penetrating nearly through, re- 
bounded. 
during the long chase by the “ Brooklyn” and the 





| 


* Oregon.” 

The conclusions drawn by the board from its ex- 
amination are as follows : 

That the use of wood in the construction and equip- 
ment of warships should be reduced to the utmost 
minimum possible. 

That loaded torpedoes above the water line are a seri 
ous menace to the vessel carrying them and that they 
should not be so carried by vessels other than torpedo 


| 


boats. 

That the value of rapid-fire batteries cannot be too 
highly estimated. 

That all water and steam piping should be led be- 





neath the protective deck or below the water line and 


The hits on this vessel were chiefly received | 




















ANALYSIS OF HITS ON SPANISH CRUISERS. 
Number of hits oneach | 24 
vessel a 
| =e 
be 
' biomass x 
Size of gun. , es 
si3]/8|8& 
| 2 o x} 
& = bE] Y 
elgirigs 
6-pounder.... 17 143 13 4 7 42 1°83 
l-pounder........ 2 ‘ 2 13 O16 
4-inch l 7 4 i 12 3 400 
5-inch 3; 8 7 2 15 6 250 
6-inch . 1 1 l 3 7 0°48 
|} 8inch : wi 3 3 5 1 12 is 0°67 
} 12-inch 2 7 2 6 033 
| 13-inch : ~ 0°00 
| 
| } 
| Totals... 29 57 | 2 8 123 103 


| 
ible that tl 

obliterated—such, for instance, as may have been made 
by shells fired at from 
range and have fallen on the decks or superstructure 

without penetrating the side plating. 
Of the 123 hits recorded, 77, or more than one-half, 
were made by 6-pounders, Then come the 5-inch rapid- 
| firers of the *“‘Brooklyn,” which evidently did splendid 
| work against all the vessels, but especially against the 
** Vizeaya,” where seven 5- 


is poss 1e evidences of some hits have been 


eonsiderable elevation long 





So far as can be deter- 
mined, the boilers and en- 
gines are intact, or, at 


least, not irreparably dam- 
aged. 

Effect of Gun-Fire.—The 
**Vizeava” received a larger 
proportion of large rapid- 
fire and 8-ineh shells than 
being 


any other vessel, 


struck by no less than 16 


of these shells as com- 
pared with only 13 hits 
by the 6-pounders. The 
effects on the crew were 


proportionately disastrous, 
and the report states that 
“it isevident that the fire 
of the gun of the 
‘Vizeaya’ was very mate- 


crews 


rially lessened and almost 
silenced by their not being 
able to their guns 
under the severe fire pour- 
them by our 


serve 
ed upon 
ships.” 

The fact that evidence 
is lacking of the explosion 
of many of our shell should 
attract the attention of 
the Ordnance Department, 

it true that 
of exploded shell 
may have struck parts 
since destroyed by fire. 

The number of shell that 
struck the ship seemed to 
show by their direction 
that about one-half struck 
as she was leaving the har- 
bor—the shell ranging aft ; 
and the other half as she was attempting to run 
away. 


though is 


pieces 


* CHRISTOBAL COLON.” 

The board found the *Christobal Colon” lying on 
her starboard beam ends, the stern being about 150 
feet from the shore, and her length lying in a di- 
rection nearly perpendicular to the line with the| 
beach. 

The depth of water at the stern is between five and 
six fathoms. The bow lies in a depth of about sixteen | 
fathoms. 

The deck is quite vertical. The battery on the port | 
side, with the exeeption of the two forward 6-inch | 
guns, is clear of the water. 
6-inch ports are submerged. The rest of the gun ports | 
on the port side are out of water. 

The bottom valves are supposed to be open. Many 
of the watertight doors were closed by the crew of the | 
is exposed, and also the port propeller and the pro- | 
peller shaft. 

There is no deformation visible in the deck or out- | 
side plating, except some dents where rocks had touched 
the bottom, and there is no evidence of the vessel hav- 
ing sustained any structural injury. The extensive 
side armor will prevent local injury to the sides now 
bearing on the bottom, and the board believed that 
with the integrity of the skin plating and of the decks 
and transverse bulkheads, the vessel can sustain her- 
self in her present position, even in a heavy surf, with- 
out injury. 

Lieutenant Hobson is now engaged in the effort to 
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THE GUNDALOW WITH LATEEN SAIL—A RELIC OF EARLY DAYS. 


fitted with risers at such points as may be considered 
necessary. 
ANALYSIS OF GUN-FIRE. 

It is estimated that about 6,000 shells of all sizes 
were fired during the Santiago engagement, of which 
all but such as were aimed at the two destroyers, 
during the brief time that they remained afloat, were 
fired at the four armored cruisers. The diagrams of 
the shot holes show a total of only 123 hits as having 
been made on the metallic structure of the vessels. At 
first sight this would appear to be a very low percent- 
age for such good marksmen as our American gunners 


are universally considered tobe. There are modifying 


connection with the accompanying table analyzing the | 


gun-fire. 





inch shells got home. The 
————" 
next largest number of 
hits is to be eredited to 
the 8-inch and the 4-ineh 
rapid-fire, the latter guns 
on the * lowa™ landing 12 
shots. The 6-inech scored 


three hits, the 12 inch two 
hits, 
guns probably never land 
edatall. If they had, the 
mark of their 1,100-pound 
would plainly 


and the great 13-inch 


shells be 
visible on the vessels. 

: In studying the accom- 
| panying table of percent- 
age of hits per type of gun, 
it is remarkable how close- 
ly the results agree with 
the to what 
would happen in a naval 
engagement, On the the- 
ory that there will 
large number of misses for 
one hit, it is readily under- 
stood how the 13-inch guns 
failed to score a single hit 
—they did not fire often 
enough. Moreover, of the 
larger-calibered guns above 
4-inch, by far the highest 
percentage of hits per gun 
was made by the guns of 
the rapid-fire type, name- 
ly, the 5-inch rapid-firers 
of the ‘“‘ Brooklyn ” and the 
4-inch rapid-firers of the 
**Towa.” Another curious 
fact is that if the pereent- 
age figure (0°48) for the 6- 
inch slow-firers multi 
plied by the _ respective 
of fire of the 4-inch and 5-inch guns, the result 
very closely the percentage of hits recorded for 


forecasts 


as 


be a 





be 


rates 
gives 
these guns, namely, 4 and 2°50. 

We should naturally expect, arguing along the same 
lines, that the 6-pounder, on account of its very great 
rapidity of fire, would have shown the highest per- 
centage of hits per gun engaged ; that it does not is 
due, probably, to the fact that some of the fighting was 
done at ranges which were rather long for guns of 
such small caliber, 

—_ + oo e-—tt—“i‘“—CO™ 


THE GUNDALOW. 
had a passionate fondness 


To who has for 


one 


The forward and second | circumstances, however, which must be considered in| boats, who has sailed in all kinds of craft, from row- 


boat with homemade sail to yacht and coasting schooner, 


certain occasions stand out as real epochs in life. One 


1. The first half of the battle, or that in which the|/ may be the first sails in the easy-steering dug-out canoes 

‘** Teresa,” ‘‘Oquendo,” and * Vizcaya” were destroyed, land buckeyes of the Chesapeake and Hampton Roads, 
” : P . | ° . . al . 

‘*Oregon” before the vessel capsized. The bilge keel | took place under the confusion of a dense pall of smoke, ; which glide along so quietly yet rapidly, one of the 


none of these three or of the American vessels using | 
smokeless powder. Moreover, what gentle breeze there 
was, blew off shore from the Spanish to the American 
fleet, bearing back both their own and the Spanish 
smoke upon the American gunners. 

2. The smoke rendered it difficult to get the range of 
the Spanish vessels. 

3. The diagrams show only the shot holes that were 
visible above water after the cruisers had settled 
more or less in the water. 

4. There were a few hits on the starboard side that 
do not appear in the diagrams. 

5. The woodwork having been all burned away, it 





most interesting relics of the aboriginal life of the 
Southern coast. Another may be the first sight ofa 
full-rigged ship under full sail on the Atlantic, a picture 
of incomparable beauty. Then may come the running 
through a fleet of red-sailed English fishing smacks in 
a dead ealin in the British Channel, the tiny craft in color 
and contour delighting the eye. The Thames lighters, ly- 
ing in the upper reaches of the Thames, with picturesque 
sloping gaff and brailed-up sail, or with their red sails 
spread driving up the river off Rochester and Green wich, 
or beating like a fleet of yachts up the Medway, hold a 
warm place in the memory. Standing on the bridge at 
Rochester, near neighbor to or successor of the one on 
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79 
172 
| Bes 
ch Mr. Pickwick and the dismal man held converse, | these creatures have the property of emitting both 
the writer learned to admire the Thames lighter, craft | forms of rays. 
sacred to the memory of Jacob Faithful, and he still The foregoing savors somewhat of the improbable, 
hopes to sail on one rhe Venetian boats with painted | and the editor of the Revue suggests further and more 
sails, slender bowsprit and decorated bluff, high bows, | definite experimentation ; he also adds, as regards the 
. ' ° . . 
the saili ola, and the hours spent in learning the | power of emitting dual forms of rays, that there may 
mysterious ar idoliering, When the oar persisted | be a third form that will prove explanatory. 
' y he shallow noteh in the foreola, or | >>-}0a> = 
] mories ws » har . 
rowloek, all are ! mori \ sail in the harbor | Olled Clothing. 
of Le ) , en-rigged open boat, the distant , , 
I I A suit of oiled clothing such as is commonly worn 
view of a fe ' m tlh Riviera, bring to mind a 6 , , . a 
»y sailors,"consisting of a coat and fa pair of trousers, | 
railroad ) Newburyport to Portsmouth, N. H , ae on d 
costs from $1.50 to $2.50, according to the quality; an | 
taken simply in the hope of seeing a gundalow, the : ‘ en a ™ ~ 
oilskin sou’ wester costs 25to 50 cents. There are many 
nl \inerican representative of the Mediterranean tegatage . 
makes of oiled clothing, including some whose trade 
r . ' ' marks have been familiar for many years. The oil 
h . craft are nearly extinet SV specia , eas, 
—= eit naapenig: pe skin coat hanging outside the outfitting and supply 
eff s h view shown of the gundalow : 
stores in streets along the water front has long been 
I nv \ S| Wa a In ISSS She is sixty-nine ’ . - ’ 
ran ' ; ; . “| a familiar sign, says The New York Sun. 
feet lon eighteen feet six Inches beam, and four feet oa , , ; , 
an , hig . ; . I'he life of an oilskin suit depends, of course, pri 
draught The short mast rises twenty feet from the . pig . 
lee! ' : he ¢ marily upon the wear to which it is subjected, but 
ec nd rries the great vard, sixtv-eight feet in ‘ pel P , 
, ~~ oo , ; 7 ' largely also upon the care taken of it. An oilskin suit 
ength, counterbalance: Vv Iron Welghts at its lower 2a 
' ; seaslierenoey | Will last longer and keep much better if hung up when 
end Chere are 259 vards of duck in the sail | , 
; : not in use than it will if rolled up, but it may be that 
We are indebted to her owner, Capt. Edward H 1 
the user has no place to hang it, or that he keeps 
Dunham. for the following notes on gundalows, which : : - * 
he | itrolled up to be ready to earry with him at any 
| i Lost | ble contribution to the history f . 3 ys 
form au VatUR " . P at! : me?" time asa pilot would do. In dry latitudes, where a 
mval progress on this side of the tlantic - . . - 
naval | sailor has less occasion to wear them, his oilskins, if | 
Giundalows were used on the Piscataqua and its : : , 
fol eared for, would, of course, wear longer than where 
br: mK es before the revolutionary war, Gren, John . y . 
ranen , they were often worn. Usually, the average life of an 
Ss ive at the time of that war, with some men, ; 
a I oe l i oilskin suit worn by a sailor would be about a year. 
boarded one at Durham in the night time, ar went , ia de : 
pare = = 7 . wr, ' — 4 , When a sailor's oilskins crack or get worn so that 
do welve les orts illiam ane ary, at the ’ 1" 
wn t : vawia , : , they are not waterproof, he oils them. They may need 
mout f the Piseat ‘ vi captured ; uantity mn : “ 
mouth “ , on ; . — *. ' ss . oiling two or three times a year. There are prepared 
wowder from the Britis! feturning to urham with > . A . 
powues ; ; ‘ , : oil dressings made for this use and put up in little tin 
hev hid it der an old chureh, whenee it was draw1 : : : 
it, they hid if un um . 2 - _ 1 : ~s 8 - Me ‘/eans. Some sailors use oils of one sort and another, 
y ox teams to Conecors , al junker Hill, Mass., : : : 
by ox tean oe oe ” , ' and some sailors make a mixture of their own for a 
ar mgt i te to reintoree the su ny use in those om . 7 
arriving in tim FeInsoree tin ppr = “| dressing. The sailor is likely to have a preference for 


momentous times 
They were short decked, bow and stern open, where 
ed and propelled by long oars and 


later 


the freight was cart 


poles. These 
they were rigged to sail with a short square affair to 


were not run with a sail, but 


go in a fair wind 

The first one to go with a lateen sail was rigged by 
Dver Fove, of Dover, N. H., about fifty years ago 
They also then had a leeboard and rudder 


The ones rigged with square sail were pulled around 


with oars like a raft. The first boats had no rudder to 
steer by \ noteh was made in the stern in which a 
steering oar was placed 

About forty years ago they were constructed with 
full deck Since then the cargo has all been carried 


there. Sideboards are fastened up by means of hooks 
to form bunkers when coal is to be freighted 
Probably the lateen sail was taken from that style of 


it called a packet which was used to 


sail used on a bo 
earry cotton to Exeter, Durham, Dover, New Market, 
and the heads of the streams from Portsmouth, return 
ing thither with provisions. It was a short deck, keel 
boat. These were in favor, as the sail was portable in 
passing under the bridges 
It is true that there are very few gundalows left at 
all and only two that sail, one of which is shown in the 
if The reason of this is the large size of the boat of 
dav, some earrving from fifty to one hundred tons 
he average tonnage of the old time ones was about 
twenty tons, and the difficulty of navigating the large 
modern gundalows in the strength of the current 


which runs very swiftly is very considerable, especially 
Dover Pe Bridge, constructed 


This is considered one of the hardest passes 


through int which was 


i4 


in 1873 





ite 


as the current runs counter 
the task 


towed 


to navi in the country 


and few eare to undertake 
he 
tugs 
point less attractive than formerly 
_$—~»~+9-—»— 


The HRays of the Glow-worm, 


are by small steam 


makes the business from a lucrative stand 


that do not sail 


few 


which 


ight that shines from the posterior 


The pale green li 


portion of the so-called * glow-worm ”™ is said to be due 
to the emission of X rays. By the way, this creature 
is not a worm at all, but the wingless female form of a 
species of beet the Lampyris noctilaca, and her 
luminosity is supposed to afford the means of attract 
ing the non-luminous male 

Recently three hundred of these insects, according to 
the Revue des Sciences, were made the subjects of 
experiment by inclosing for two days in a dark cham 
ber, sheltered from all foreign lights, and placing be 
fore photographic plates sereened by several thick 
nesses of black paper, besides plates of brass, copper, 
ind aluminum ; also a piece of cardboard with a hole 

it was interposed between the plates and the photo-| 
raphie plate. On developing the latter, it was found 

be blackened, except at the part opposite the hole 
i the cardboard. The rays of the Lampyris, there 
fore, appear to have penetrated the metal and excited | 
luminosity in the cardboard. It was subsequently dis 
covered, also, that when there was nothing between | 
the sensitized plate and the “ worm,” the rays acted as | 
do those from ordinary light, but in 
board 
of the Roentgen rays. It is suggested that possibly 


on | 


| 
| 


| 


' them. 


s 
jl 


| class 
| strongly felt in general trade at te present moment 
| than it is likely to be at any later period of the season. 


| 


some one brand of clothing and to stick to it. And he 
has his own ideas as to the best dressing for it, but 
It 


}is put on with a brush, the garments being hung up 


| he carries always with him a dressing of some sort. 


}and painted with it. 

Oilskin coats worn aboard ship by men before the 
mast are cut short, so as not to interfere in any way 
with their movements. The coats worn by the officers 
of aship are cut longer. The officers in some 
wear rubber coats, but the oilskin is the coat they 


2ases 


commonly wear. 

While oiled clothing and the traditional sou’wester 
are most familiarly associated in the mind with ideas 
of sailors and of the sea, they are also, as a matter of 
fact, very largely and extensively worn upon the land 
by truckmen and ear drivers, and many other outdoor 
workers and by sportsmen. 


we +O 





Cycles for Farmers,* 

Appreciation of the bicycle has penetrated so deeply 
into the whole American public that one dollar wheat 
is likely to mean a great deal to the cycle trade, on 
account of placing cash money in the hands of a large 
class of the population whose purchasing capacity has 
heretofore been limited. ‘‘ Kansas City, perhaps the 
most important market for agricultural implements in 
the country,” says one of the commercial agencies in 
its weekly summary of conditions, ‘“‘reports the de- 
mand exceeding all records and sales limited only by 
the ability to deliver orders.” The West needs agri- 

implements and, having the money, buys 
The rural population in the Eastern and Cen- 
tral States is better provided with the tools of agricul 
ture and has less need of investing the money obtained 
from the sale of grain in this line of goods. The in- 
dications of unusual are therefore 
pointed among farmers in the older States, but there 
to doubt but what a very gratifying 


eultural 


less 


prosperity 


no reason 


amount of money is in circulation in country districts 


all over, and will be expended in part for a commodity 


like bieyeles, which satisfies nearly all those cravings | 


for fashion, utility, and sentiment that induce men to 
part with their money. 

What preparations should be made for the trade 
which seems to be within easy reach under these hope 
ful conditions is a problem which is already occupying 
the attention of business men who have made it their 
particular line to supply rural trade. Catalogue and 
mail order houses are early in the field with cheap 
bicycles and undoubtedly will reap a harvest. Great 
efforts are visible in the advertising columns of coun- 
try newspapers on the part of dealers in second-hand 
evcles, and these, too, will probably be rewarded by a 


good trade. The most salient, point in the situation 


|seems to be the fact that the affluence of the rural 


is something already in operation and more 


Nearly everybody has sold his wheat and has the 
money where it is instantly available. As time pro- 
gresses there will be less to spare for purchasing cycle 


goods than there is now, and thus it seems to become 


traversing card. | the proper policy for manufacturers and agents to 
and certain metals, they acquired the properties | train their batteries on the new possibilities with as 


* Thre Cycle Age and Trade Review. 


>| 


little delay as may be, and get a stock of suitable 
goods on hand ready for the very first manifestations 
of the demand which appears coincidently with mild 
weather in each locality. 

Dealers in small towns probably have it in their own 
hands to decide whether the business which is in pro- 
spect shall be done by them or by the department 
store in the nearest larger town. Unless they make 
a special effort to impress their rural neighbors with 
the merits of their line of goods and are fortified with 
a respectable assortment of stock to choose from, it 
| is easy to predict that the real advantage which they 
| may be able to offer to customers will be looked upon 

lightly by the class of people under contemplation, 
inexperience affairs makes out- 
ward appearances all-powerful for business purposes. 

In certain territories the need of immediate 
action, which is due to the momentary prosperity of 
the agricultural class, has apparently been realized, 
for dealers in these localities have lately been sending 





| 

| . 
| whose in eveling 
| 


great 


in many rush orders of goodly size, although previously 


they were found so callous to the arguments of the 


traveling salesman as to drive this usually suave and 
hopeful individual to despair. But in other localities 
that are blessed with very similar possibilities for a 


sitting with their 


brisk business the agents are still 
arms folded and looking unutterably suspicious when 
They may 


a reasonable wholesale price is mentioned. 
have determined to leave the bicycle business and 
allow it to drift into stronger bands than their own: 
but if this is not their plan, it would seem worth while 
for them to consider if there is likely to be any other 
period in the year 1898 when their chances for pro 
fitable trade will be as bright as just now. Having 
to deal largely with a new class of buyers and com- 


peting with large stores in the nearest large city, their 
success must depend upon their ability to impress the 
publie forcibly with the commercial inducements at 
their command, so that the comparison which the 
rural customer draws between him and the large city 
store shall not be altogether in favor of the latter, but 
shall at least leave a lively doubt for his benefit on the 
seore of intelligent selection of models and responsibil- 
ity for their workmanship. 

In this matter of helping the minor agent to hold up 
his head and maintain his commercial prestige in spite 
of asmall stock and meager displays, manufacturers 
have done little, but the prospects of a rushing cash 
business which is most likely to go to the dealers that 
make the greatest showing and the smallest prices 





may perhaps this year induce a new order of things. 


— 


Supplement, 


_ 


Current 


”* 
> 





The 

The current SUPPLEMENT, No. 1184, contains a num- 
ber of articles of unusual interest. ‘‘ The Design and 
Construction of a Sensitive Laboratory Balance” 
Monroe Hopkins, who 


1s 
another practical article by N. 
two weeks ago described an electrical furnace for the 
use of amateurs. With proper attention to the in- 
structions any amateur can make, within a week's 
time, a balance which will be as good for all practical 
purpose as one for which he would have to pay $125. 
The balance described is so delicate that when the 
pans are fully loaded they will turn, with the addition 
of one-quarter of a United States postage stamp, to 
either side. The articie is accompanied by eight illus- 
trations, giving the various steps in the manufacture 
of the beam, ete. We are sure that many of our readers 
will like to have a fine balance for laboratory use if 
they could make it themselves at small cost. ** Ameri- 
l}ean Progress in English Industries” is referred to else- 
Something About Brass Furnaces” 
all brass founders. 


where editorially. 

an article which 
‘* Prince Henry of Prussia, in China,” is a handsomely 
illustrated article showing the summer residence of 
the Emperor of China. The late French architect 
Charles Garnier has an appropriate biographieai notice 
** Experiments with Cur- 


will interest 


is 








accompanied by a portrait. 
rents of High Tension of Great Frequency’ 

and interesting experiments. 
is an article giving detailed illus- 


deserib.s 
a number of curious 
* Acetylene Burners” 
trations showing the construction of several leading 
types of acetylene burners. ‘* Glacial in 
America,” by Herman L. Fairchild, 
This is an important address delivered before the Bos- 


Geology 
is continued 
ton meeting of the American Association for the Ad- 
vancement of Science. 
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RECENTLY PATENTED INVENTIONS. 


Mechanical Devices, 
LOCK.—Epwarp Fackner, New York city. The 
purpose of this invention is to provide a lock which is | 
simple in action and durable in construction. The lock 
has a casing in which a fixed partition is located, In the 
casing a spring-pressed bolt is arranged at the front side 
of the partition. This bolt comprises a rod movable 
through the partition, three brackets rigidly held in the 
casing at the rear side of the partition, and two inde- 
pendent tumblers, alternating with the brackets. Each | 
tumbler is capable of engaging the rod to hold it. In 
connection with each tumbler, a key-rod is used and 
operated respectively at the opposite sides of the casing. 
By the gement described, the door can be locked 
from the inside, so that it cannot be opened from the 
outside, one tumbler being merely left in its normal posi- 

tion 

APPARATUS FOR SHUFFLING CARDS, 
Bootu, New York city. The present invention provides 
an apparatus in which the cards is 
performed far more and expeditiously than 
by hand. In the the ds to be 
shuffled are introduced into the mouth of a casing con- 
taining the operative mechanism and fall throngh guide- 
movable tapered 

a narrow strip 
The fingers 


arrans 


JOSEPH 


intermixing of the 
thoroughly 





apparatus in question, 


passages upon a series of horizontally 
These re attached to 
having rounded notches in its upper edge. 


fingers fingers a 


are inclined downwardly from base to point, and have 
a flat bottom and vertical side flanges, the upper 
edges of which are toothed. The cards falling through 
the passages are arrested by the strip, in the notches 
of which they temporarily rest. A separator being 
released, the cards slide off upon the fingers, whence 
they are discharged. The cards being supported 
evenly in the same plane and being restrained 
by the tooth d flanges, they fall off one by one, so 


that they are delivered well shuffled in the receptacle | 
at the base of the apparatus. Thus by a simple, highly 
efficient device, cards may thor- 
oughly than is usually done in shuffling by hand, 

AUTOMATIC PLAYING-CARD SHUFFLER.—Jo- 
sepH Boots, New York city. The purpose of this in- 
vention is to provide an apparatus for shuffling cards 
whereby all players are placed on the same plane of 
equality, whereby any advantage gained by using marked 
cards is nullified, and whereby a more complete shuffling 
is attained than is usuaily accomplished manually. The 
in the casing are divided into three 
equal parts. Each part is temporarily arrested and sup- 
ported by one of the tapered fingers of a separator. A 
spring gear which has been placed in operation, acts to 
force the separator or shuffler slowly backward, in which 
operation the cards fall successively off on each side of 
the fingers and drop into a tapering condenser, slotted in 
its entire width to allow the cards to pass. In the present | 
invention, as well as in the preceding, it will be observed 
that the cards are not intermixed by twos and threes, | 
attaining thus a more perfect shuffling | 
than has been hitherto possible. 

SPOUT-HOISTING APPARATUS,—HEnry F. Kuss, 
Escanaba, Mich. This invention provides an apparatus 
for raising and lowering spouts used for discharging ma- 
terial from a wharf intoa boat. By means of this appa- 
ratus the pulling leverage will be changed with the 
changing positions of the spout in raising or lowering. 
The apparatus comprises a drum tapered in both direc- 
tions, with the 
tapered portions being each provided with a spiral groove 
Cables engage in the grooves and have con- 


be intermixed more 


cards introduced 


but one by one, 


smalier diameter near its ends, these 


or channel 


nection with the outer end of the spoat or platform. A 
tapered and spirally-channeled equalizing drum is 
mounted on the shaft of the first named drum. The 


drums are rotated by cranks. A counterbalancing weight 
has a cable engaging with the equalizing drum. 
are provided for preventing the weight from swinging 
outward to strike a boat or the like. 

GRADER AND SCRAPER.—Catvin KARRAKER, 
Dongola, Ill. The object of this invention is to provide a 
machine of comparatively few parts, that will reduce the 
amount of labor required in grading or excavating. The 
machine is constructed so that it may be adjusted to dif- 
ferent widths of road, The ditcher and grader comprises 
a carriage and a frame mounted to swing vertically with 
relation to the carriage, and consisting of side sections. 
Each section consists of two parts adjustable longitudin- 
ally, From the shafts to the side- 
pieces of the frame, braces extend, which are slotted at 
their inner ends. A bolt extends through the slots of 
the overlapped inner ends of pairs of braces. The 
ground-breaking devices are operated by the wheels, 
which in turn are operated by a series of sprocket wheels 


Means 


one part on the other 


driven by a traction engine. 

PLANTER.—Joun 8. Earnart and CHARLES MILLER, 
Millersville, I. This invention provides improvements 
upon the construction of a planter patented by the same | 
inventors. The improvements in question relate par- 
ticularly to the connection between the seed-drop me- 
of the three seed-boxes and to the means for | 
adjusting the central seed-box so as to cause the seed to 
The 
vided with a supporting frame and with a runner. | 
a croses- | 

| 
! 


chanism 


be pl anted more or less deeply. seed-box is pro- 
Side- 
pieces on a frame are connected at their rear by 
upwardly-extending forward ends piv- 
otally attached to the supporting-frame of the seed-box. | 
A wheel is jouraaled in the rear portion of the pivoted 
frame with the pivoted , 
wheel-carrying frame. By operating the lever the frame 
will be raised or lowered, and the wheel will be carried | 
toward or away from the ground, thus regulating the | 
depth at which the runner shall enter the ground. 


piece, and have 


and a lift-lever is connected 


Rallway Appliances, 

CAR BRAKE AND FENDER.—Otiver B. Warr- | 
ney, Mariborough, N. Y. This car-brake and fender is 
designed to bring a car almost instantly to a standstill, 
either at the option of the driver or when an obstruction 
passes into the fender. The car-brake is provided with 
a shoe adapted to pass between a wheel and a rail. A 
link carries the shoe normally in the path of and out of 
contact with the wheel, and 1s arranged to allow the 
shoe to move down into a resting position on the track 
in advance of the wheel to permit the latter to run onto 
the shoe. A spring-arm extends forwardly from the 





| at an angle 
| rail. 
| rail and is beveled to form an incline for raising the 


| the spring may be connected and disconnected, 


are 


close the circuit when swung out of its normal engage- 


| side of which tapers at its lower end to a point. 


shoe, Fixed stops on the car-frame hold the shoe in 
place, one of the stops being adapted for engagement by 
the arm to guide the shoe forward and upward to a nor- 
mal, inactive position, 
EMERGENCY-CROSSOVER.—Frank R. Coates, 


Business and Personal. 


Stamford, Conn,, and Orry M. SHeparp, New York as early as Thursday morning to appear in the follow- 
city. This emergency-crossover has a point-rai! formed ing week's issue. 











of T-rail, with the web and base cut away at one end 
so as to fit against the side of the track- 


head extends over the head of the track. | 


Catalogue free. 
N.J 


Marine lron Works. Chicago. 
The For mining engines. J. 8. Mundy, Newark, 


“Us” 


Metal Polish. Indiauapolis. Samples free. 


wheels so that their flanges will clear the track-rail. | 
A plate is fixed to the bottom of the point-rail, extends 
in the direction of its length, and is adapted to rest upon 
the tie and to support the point-rail at the proper eleva- 
tion. 


Gasoline Brazing Forge, Turner Brass W orks, Chicago. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


FERRACUTE Machine Co., Bridgeton, N. J. Full 
lune of Presses, Dies and other Sheet Metal Machinery. 





Miscellaneous Inventions, The celebrated “ 


TRIPLE VALVE.—Joun V. Wetxs, Wilmerding, Ill. 
The purpose of this invention is to provide a triple 
valve which does away with the of releasing | The best book for electricians and beginners in elec- 
the brakes to recharge the auxiliary reservoir, the reser- | tTicity is * Experimental Science,” by Geo. M. Hopkins. 
voir being at all times fully charged in case of an emer- By mail, #4. Munn & Co., publishers, 361 Broadway, N. Y. 
gency. The triple valve has a valve-body with two 
ports independently connected with the brake-cylinder. 
A slide-valve is arranged to uncover one of these ports 
to connect with the auxiliary reservoir on an emergency 
application. The slide-valve is provided with a port 
having a spring-pressed valve near one end and opening 
at the other into a recess at all times in communication 
with the train-pipe pressure. The port in the slide-valve | and other Books for sale by Munn & Co., 
is adapted to connect the other port in the valve-body | New York. Free on application. 
with the train-pipe pressure. 

SYRINGE-NOZZLE.—Ferpivanp Krixe, New York 
city. This syringe-uozzle consists of an approximately 
semispherical body having its outer or front end curved 
downwardly, forwardly, then inwardly, and extended 
within the body to form an inwardly extending projec- 
This projection is spaced from the body and forms 


chine Company. Foct of East 138th Street, New York. 


necessity 


Michigan Military Academy, 
Orchard Lake Michigan. 
Twenty-first year. Prepares for leading Universities. 
| Graduates are now in Harvard, Yale, Princeton, Cor- 
|} nell, and University of Michigan. New gymnasium, 
30x 100 feet. Address Colonel Rogers, Supt. 


t#™ Send for new and complete catalogue of Scientific 
361 Broadway 











tion. 
therewith a longitudinally 
The inwardly-curved front portion of the 
forated, whereby the spray delivered from the nozzle | 
will converge toward the center of the nozzle and meet | 
at a short distance in front of it. 

FOLDING - BED. — Cnuartie E. Yeacer, Prairie 
Creek, Ind. The object of this invention is to provide a 
combined bed and bureau which may be quickly ad- 
justed, and which, when not in use, will present the ap- 
pearance of an ordinary article of furniture. The bed 
comprises a head-section, a foot-section, a bed pivoted 
to the foot-section and sliding into and out of the head- 
section and a spring secured to one of the sections. 
This spring is detachably interlocked with the other 
section, whereby it may be adjusted to assist in the fold. 
ing operation or may be released to prevent such opera- 
By means of a drag-line extension, 


HINTS TO CORRESPONDENTS. 
Names and Address must accompany ail) letters 


curved annular chamber. 
body is per- 
or no attention will be paid thereto. This is for ow 
information and not for publication. 
References to former articles or answers should 
give date of paper and page or number of question. 
inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn 
Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 
Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

orice. 
tion accidentally. Minerals sent for examination should be distinctly 
marked or labeled. 





HOE-SLING.—ALLEN J. Carey, Belmont, La. To 
provide a device which is adapted for use on rakes, hoes, 
or long-handled shovels, and which is designed to save 
much labor, this inventor has arranged a sling compris- 
ing a shoulder-strap with elastic sections. A hanger- 
section is also provided, which has its upper end buckled (7486) O. 8S. K. writes: I believe I sawat 
to the elastic sections at the ends of the shoulder-strap. | one time in your publication the method of placing an 
The hoe is attached to the lower end of the hanger-sec- egg in a bottle. Think some acid or something was 
tion by means of a strap. 


(7485) W. A. T. writes: Will you kindly 
inform me as to the number of pounds of gun cotton or 
explosives used in the 13-inch shell? A. The 
shell is charged with 70 pounds of brown powder. 





CHART-TABLE.—Stxas N. Greenvear, Seattle, and | through the neck of the bottle. A. In order to make 
Henry Barker, Hoquiam, Wash. The chart-table pro- | eggs enter a decanter or a bottle, it is necessary to soak 
vided for by these inventors is designed to hold charts or | an egg for about twenty-four hours in acetic acid or 
maps in place for convenient inspection on board a vessel | strong vinegar, The shell of the egg thus becomes soft, 
or other place, the table and map being constructed to be | but must be handled with care, It will be an easy mat- 
readily folded and stored when not in use. 
has a top consisting of slats arranged closely together | the bottle, It can be helped along greatly by the use of 
and held in place by some flexible material secured to | a funnel, as wide as possible as will just enter the bottle. 


the upper sarface of the slats. A smooth, unbroken top- If the egg is now placed in the funnel, it gradually finds 


surface is thus provided when the table is in use. One | its way and by its own weight drops into the bottle. The 
edge of the wp is hinged to a support. Supporting- | bottle should be about half full of water, both to check 


the fall of the egg and to preventits breaking and at the 
same time it hardens the shell, which after the opera- 
| tion is very thin, more so than originally. An egg can 
also be passed half way through a finger ring, and in 
This coal-chate is of peculiar construction and is ar- | that condition placed in water, and it presents a very 
ranged to divide the stream of coal and to direct it into | Curious appearance—an egg with a ring around its cen- 
any of a plurality of passages, so that two or more vehi- | © 
cles may be loaded simultaneously from one chute. The 
coal-chute has two branches, a post mounted at the 
meeting walls of these branches and a deflector having 
loosely embracing the post. The deflector is 


arms are hinged to the support. Flexible straps hold the 
chart on the table top. In rolled position the top is held | 
by a strap. 

COAL-CHUTE.—James S. Cuew, What Cheer, Ia. 


er. 
(7487) C. E. G. writes: Piease inform 
me how much No, 10 wire for the primary and No. 36 
| for the secondary of an induction coil will be needed to 
give a four-inch spark, and how Jarge a core, also how 
many square feet of tinfoil for the condenser, and what 
kind of a battery and how many cells will be needed, 


a jaw 
mounted to swing on the chute to command each branch 
thereof, and the jaw serves to shed the coal past the 


| 
| 

post. A. We cannot give you definite quantities for your 4-inch 

BURGLAR-ALARM., — Danret L. Warrzent.vrt, | coils, Use two layers of No. 10 wire for primary. 
Kutztown, Pa. The alarm devised by this inventor is | For secondary you will do well if you get 1 inch of 
an electrically actuated burglar-alarm. By jarring or | spark for 1 pound of No. 36 wire. Some makers 
breaking a window-pane, door-panel, transom, or the | claim to do better than this. You may have to use 
like, the circuit is closed and the alarm sounded. The | 2 pounds per inch of spark. We cannot tell, For bat- 
wires of the circuit are extended across the window and | tery you can hardly do better than to use the bichro- 


mate plunge battery. If you wish to make it, follow pat- 
tern in ScrentiFic AMERICAN SUPPLEMENT, No. 792, 
price 10 cents. Six cells, perhaps four, will be enough 
for your coil, Your core may well be 144 inches by 12 
inches. The condenser requires about 75 square feet of 
tinfoil. Probably no two 4-inch coils are alike in all 
respects, and you may have to try more than once to get 
a coil giving that length of spark. 


(7488) H. M. J. writes: A question was 
raised here in regard to the speed of the “Columbia” 
and “ Minneapolis." Would like to have you answer it 
| in yourjmost valuable paper, which I take regularly. What 
is the standard official time each makes in knots? What 
is the greatest speed each has made? A. The greatest 
speed of both the * Minneapolis” and * Columbia” was 
made at their official government trials, wien the 
“Minneapolis” made 23°073 knots per hour and the 
“Columbia ” 22°8 knots. 


(7489) C. H. B. writes: Kindly inform 
me how to peel a cheap balloon, one that may be 
used repeatedly, with a lifting power of about eight 
pounds. What is the size and pitch of the propeller 
wheels on the torpedo boat “ Porter”? A curious fact 
has attracted my attention, and I have sought a plausi- 
ble explanation in vain. At Pensacola, Florida, near the 
seashore are many flowing wells, ugua'ly less than one 
hundred feet indepth. The tide here rises about two 


connected with the alarm. A circuit-closer is 
mounted to swing on one of the wires and adapted to 


ment with the window. 


Designs, 

GAME-BOARD. — Frayk B. WELLS, Masonville, 
N. Y. This design consists of a box-like body in which 
there is a horizontal partition above the bottom provided 
with pockets at diagonally-opposite corners of the box- 
body, each pocket having an opening. In each of 
the other two corners, and in the center of the parti- 
tion, openings are also made. Balls are placed in the 
pockets and the board is to be tilted so as to roll the 
balls into the proper openings. 

TIRE REPAIRING PLUG. — Arran J. Wuisier, 
Kokomo, Ind. The plug-stem in this design is provided | 
at its lower end with an upwardly flaring rim, the outer 
This 
rim extends upwardly to a point on a level with the 
upper end of the stem, the space within the rim being 
conical and extending from the lower end to about the 
level of the upper end of the stem, 


Nore.—Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 








| 
| 
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Hornsby-Akroyd” Patent Safety Oil | 
Engine is built by the De La Vergne Refrigerating Ma- | 





13-inch | 
; 


| used to soften the shell and then the egg was placed | 


The table | ter for the egg while in this state to enter the mouth of | 








| questic ns: 
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When the tide is high these wells flow 
Some weak 


feet once a day, 
much more freely than when the tide is low. 
wells have been observed to flow only during higti tide. 


The 2 charge for insertion wnder this head is One Dollar 4 | [7 you can explain how the tide can affect water above 
line for each insertion ; about eight words to a line. | ir, evel I sh 


Advertisements must be received at publication office | dose do uo te evidenced daily at this place by the flowing 


all be pleased to have you doso, That it 
wells, A. An interesting illustrated description of the 
manufacture of balloons was published in Screnririw 
AMERICAN SUPPLEMENT, No. 413, ap also a practical 
paper on balloon construction in No. , 10 cents each 
A balloon to lift 8 pounds should have a ca- 
We have 
subway 


mailed. 
pacity of 125 cubic feet. 

Porter's propellers. The 
flow into it and are influenced by the rise and fall of the 
tide in the same manner that sluggish rivers rise and fall 
with the tide, although their waters may constantly flow 
seaward. The rise in the tide increases the underground 
resistance to the constant flow of water toward the 
The waters of sea have 
their natural outlet at various distances from the shore, 


no dimensions of the 


waters near the sea 


ocean. artesian wells near the 
according to the depth and formation of the water-bear 
ing strata, tidal 
the outlets of such subterraneous waterways will react 
well for 

Ordinary surface 
causes, and 


Variations of pressure by action over 


considerable distance 
wells near the ocean 
are found to 


upon artesian flow a 
from the 


are influenced by the 


ocean, 
same 


very their water level with the rise and fall of the 
tides. 
(7490) L. H. M. writes: Will you please 


answer in your next issue of the ScrenTiric AMERICAN 
through the Notes and Quertes column the following 
1. How many and what 
require to light 15 incandescent lights, 16 

A. To light 15 16-candle power incan- 
52 volts, 28 ceils of 7 plates, 
5 
This answer is based 


kind of storage bat- 
teries would it 
candle power? 
descent lamps, 
each 734 inches by 734 inches. 
hours at the rate 15 
upon the tables issued by the Electrical Storage Battery 
Company, Drexel Building, Philadelphia, Pa, 2. Which 
would be more economical —52 or 110 volts for lights ? 
A. There is no difference in electrical efficiency of 52 and 
110 volte, If you adopt 110 volt lamps, you will require 


will require 


These will discharge 


of amperes, 


58 cells of battery. The cost of battery will be more 
than twice as much. 3. What would be the smallest dy- 
namo that would charge the batteries? I want to mn 


the dynamo by water power. A. You will require a cur- 
rent with 70 volts pressure for charging the battery. For 
the best rate of charge the dynamo should give 30 am- 
peres. This charge the battery in 4 4. 
Would it be possible to make the batteries and dynamo 
myself, and where could I get information about making 
them? A. If you are a good machinist 
the dynamo; but cells which do not infringe some pat- 
ent would not be worth much. 5. About what would be 
the first cost and the after operating expenses? A. We 
do not know what it would cost you to put in your plant. 
Probably twice as much to build it The 
cheapest way is to get a kilowatt machine and light your 
lamps directly with it. There does not seem to be any 
need of using a storage battery. You can obtain informa- 
the cell from Treadwell’s ** Storage 
price $1,75 by mail. 


will hours. 


you might make 


as to buy it. 


tion about storage 


Ceil,” 





NEW BOOKS, ETC. 


ALTERNATING CURRENTS OF ELECTRI- 
CITY AND THE THEORY OF TRANS- 
FORMERS. By Alfred Still. With 
numerous diagrams. London and 


New York: Whittaker & Company. 
1898. Pp. 184. Price $1.50. 

This book has been written, not only for engineering 
students, but also for those engineers who are but slightly 
acquainted with alteraating current problems, or who, 
though their practical knowledge of the subject may be 
extensive, are yet anxious to get elemeutary but suffi- 
ciently accurate ideas of the leading principles involved, 
which will enable them to solve many if not the greater 
number of problems likely to arise in practice. The in 
troduction of the higher mathematics has been to 2 
large degree avoided, As this is a very important subject 
of electrical engineering, the present work will undoubt- 
edly have a large sale. 


DRAW- 
Ar- 


, 


EAsy LESSONS IN MECHANICAL 
ING AND MACHINE DESIGN. 
ranged for self-instruction. By J 
A. Meyer. Fully illustrated. Volume 
I. New York: Arnold Publishing 
House. 1898. Pp. 405. 4to. Price 
$7.50. 

The present work is one of the best works we have 
seen on mechanical drawing. It is filled with ex- 
cellent illustrations of the kind of drawings which the 
draughtsman would be compelled to make in a shop, 
such as full details of lathes, stuffing boxes, cranks, 
bolts, ete. Theoretical problems are far from being ne- 
glected, however, and a large number of them are scat- 
tered throughout the book, The-volume with its 500 
illustrations is specially adapted for the use of students 
who wish to acquire a competent knowledge of me- 
chanical drawing at home. The large size of the pages 
enables the drawings to be reproduced on a large scale 
and also permits a handsome face of type being used. 
The book is most creditable in appearance. 


A CATALOGUE OF THE SCIENTIFIC AND 
TECHNICAL PERIODICALS. 1665-1895. 
Together with chronological tables 
and a library check list. By Henry 
Carrington Bolton. Second edition 
Washington. 1897. Pp. 1247. 

The first edition of this catalogue was published in 
1885. The value of Dr. Bolton's service to science is very 
great. We are indebted to him for the Bibliography 
of Chemistry and for the present catalogue, They both 
have been labors of love and have been executed with 
remarkable accuracy and zeal. It is difficult to know 
whom to congratulate most, Dr. Bolton for the valuable 
volume which he has compiled, or the Smithsonian In- 
stitution, which bas published this work, which could 
never pay its expenses. It is gratifying to know that we 
have a branch of the government which is able to take 
up and publish manuscripts of this kind. The value of 
the Smithsonian Institution in the increase and diffusion 
of knowledge is recognized throughout the world. 
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Bley pport none ain 13) T ht t Y H f 2 Jack. See Lifting jack. Screw om The difference in cost is little. We guarantee 
, \ entiing = : * aug a our ome or Month. | journal box, s ¥ Fs -e r ssitaiieibinincaialeaiid oe. | our apparatus and guarantee our customers 
Srosnit ; . . ‘ ma. . seinen s Key guard . Myers tate eee eneeeeeneeee 4,2 against loss by patent suits. Our guaran 
. Mi ~ - h ~ ol H8.8 } am age Se Sm ayn ing I — \ ae | be See sets kiln —_ tee and instruments are beth good, 
. ephenson ‘ Ss chlo ! ou col cuurse, | nife See Paper cutting Knife. ~ 
"Fare ou tae 8" Write for free S. A. Circular. | Lamp, W. P. Stedman... . 609,917 peg or heyy yg 
wrnarm CUS | Lamp bracket and stand. combined, J. B. Long.. . 9,322 “ inton ot., . 
Seaman . 610,149 THE UNITED CORRESPONDENCE SCHOOLS, Lamp hanger, electric, W. F. Murp' ome Gus Largest Manufacturers of Tetephones 
astening device for, Kost - F. W. Ewald, Gen. Mgr. 154-158 Fifth Ave., N. Y. | Lamp shade or cover, incandesce ont, . H. Wells 609.92 exclusively in the United States. 
; ; tl y a | Lamp signal device, J. H. Tort 6U9 849 : 
Salt and pepper box . | Lathe attachment, J. A Bailey. eccceccescces GEE 
refor. G. Welsh = : { \ WALWORTH | Lathe, turret, J. P. Lavigne (reissue) + 11,6 a TTC Eh T GRIP. 
. 915 Laundry tub cover and draining board, com- 
a a --—- ooo aes bined, P. G. Fischer 610,088 The SKINNER, PAT. 
Woodmanse : U9, S00 | Leather skiving machine, C. H. Bayley............ G0O,368 ENT i, CHU ce 
be bt . Lifting jack, RyCampbell... .........0.ceseeeceeeeee ace B , c 
Brakes, device for actuating fluid pressure, M _— are the Heaviest and Linotype machine, G. A. Bates * ae are of bardened tool 
pair Strongest vises made Linotype machine mould, E. Gir . steel. Stands se- 
eee GU9.51 strongest vises made, Liquid materials, apparatus for keeping and send- sin nt cage eee 
fl rne . ing, Lochmann 9,970 CORNERS, SOT % 
3 ener 610,10 RENEWABLE STEEL JAWS. | ; i tiis contain ing ait oF other enna, "apparatus ening, most durable. 
cess Of and apparatus for pro ‘ wz off, B. Danziger seccdeateowsd 609, 986 etre 
vd ROO. NH WALWORTH MFC. CO., ~~ = . = yt vele loc ." Sesh lock. taper shank drills. 
E. Hendersor tins 20 OLIVER STREET, BOSTON, MASS. | Lock, N. F. Vetere , was w+. 609,852 &# Send for catalogue. 
Bae EG ita os nes oer | * Locomotive, W. M. Russell oeee 609,837 | SKINNER CHUCK CO., Church St., New Britain, Conn 
tones... nshepsancoene vesii| TRANSITS AND LEVELING INSTRUMENTS. | Lo« peMureage csp ae apparates, . 
\ ‘ 
KE. Law 9,818 NEW Locomotive engine, T. J. Murray ina cons UB RESS PU CH D DI $ 
1. Smith aot apststaBLeE BENCH LEVEL | /ecomtvecnsine. ti * Samat | 8 -P NCHES AN E 
. Flesher 0.881 ator. See Axle lubricat« We make to order to drawings or mod- 
Car signal, T. B. Sheerir 4 4 - — Bottoms My x, cigar cutter, etc. emeateel. A.W. Le els blanking, shaving and swaging dies. 
Carbonating apparatus, C. L. Bastian ,-- GGUS : Gore true. | Bron 6 2/| either simple or compound, for work 
Carbovating apparatus, automatic, Koenig & Er al ials ground | Match case and cigar cutter, M. G. Pond requiring accuracy and finish. Sub- 
langer 610,062 and | Meal and Gour bin, T. Perrin. .......ccccccecccseces Press Dies for the parts of watches, 
Carbureter, H . oh . bayer graduated. | Meat salting device. W. T. Flinn......... inves clocks, cyclometers, and other small 
Carbureter., ( *arker + GNSS : ~ — s leva) | Medical purposes, electrode for, M. N. Clarke . 5 | mechanisms a specialty We carry in 
Carbureter, R. G. Speer 610,1 od Size 4 in. to 18 in. Price $2.50 to $8. For book on the level Met: als tro = metallic oxids, extracting, H. stock different sizes of Sub-Press Bases 
Card points, process of and apparatus for harden ian Cc. F. RICHARDSON & SON, a auudeeiaaicean .. 610,014 | and Stands. Send for Descriptive Circ’r 
ine engine, Haig & Bo tits Ps O. Bex 977, ATHOL, MASS., A. 5. A. | Milking hopple, A- Bice... o.oo ineeeesees + 69,853 THE PRATT & WHITNEY CO. 
P ngine. Haigh & “ F +4 Mill. See Stamp mill. Tea cutting mill Hartford, C U.S.A 
( ngine flats, appar ue for stripp ng. )f , Mining in frozen ground, apparatus for,S. H. & artiord, Vonn., U. 5. A. 
r A911, GUD.912 3 aycur onscesesens 610,048 
Car din ne engine flats. apparatus for stripping, J Mould. See Linotype machine mould 
iam 30, ae sep Motor See ( — motor. Induction motor. THE OBER LATN ES 
Carriage fan attachment, baby, A. Stolting st | Railway mot 
Case. See W ate ncase FOR Motors, method « Mt and means for securing con- For Turning Axe, Adze, Pick, 
Cask headings, = achinery for making crozes for 510.012 CuNSMITHS, Too. | stant torque iy polyp »yhase, B G. Lamme 609,991 Sledge, Hatchet, Hammer, Au- 
curves nthon 610.0 ft i, SOREL UM, Cn nas catccesenoenbeaenniaeten 610,081 le. Knife *hiae 
Casket handle, F. J. Hoetle . 610,054 Makers, anvem tet nye Sah By “ST ** ots ger. vile, Knife and Chisel Han- 
Centering gage, C. V. Bogart P 610,021 MENTAL AND REPAIR | Music recording me b nny A. A. Lateulere..... 610,141 | es, W hiffietrees, Yokes, Spokes, 
Ceramic compositions, producing, C. C. Schirm... 08,90 WORK, Erc Musical stringed instrument, H. Muller 609.897 Porch Spindles, Stair Ba usters, 
Chain locking link, H vA La» “4 4 a ‘\ 609,800) Send for Illus, Catalog | Ordnance, firing mechanism for breech- loading, Table and Chair Legs and other 
Chaplets, process of at nachine for making, | Db. Vickers et al 610,110 irregular work. 
M. Meties 09.899 W. F. & Jno. Barnes Co. | Ore concentrator, S. i. Hailett 608804 Patented. a Ew Send for Circular A 
himney cow 4. Dickey 610,083 1999 Ruby Street, Oven, baker’s, W. E. Stoefiler , = Sena Jor Cwewar A. 
Churn dasher, E. B. West 408,858 Rock FORD, ILL. | Pail, oyster, J. M Shartle The Ober Lathe Co., Chagrin Falls, 0., U.S. A. 
Chute, grain, F. Kuser 610.086 | — Paint, making, D. Ismay 


Paper cutting knife rotary, W. C Miles. 


“ PHOTOGRAPHY IN COLORS —FOR- 


leane See Window cleaner 
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Clothes washer, L. B. Brooks 410.120 | APPARAT Pa sor feedine machine, 
Coal crusher, T. RK. Griffith l } AC ETY LEN E ip mare el ee or carrier, mulas for producing Bhotegrephe in colors by the Chas- 
Coin holder or wrapper, J. Pusey : . Pen, fountain, .H. J. Schulte sagne process. SCIENTIFIC 4 MERICAN SUPPLEMENT, 
ie : : ‘ Acetylene number of the SCIENT! FIC AMERICA™ SuP- | Fe _ : 5 . >ac! 
ee . me rd * "a PLEMENT, describing, with full illustrations, the most | Pencil, H. H. Seaman + Ai t4 and 1133. all pe cee | com, ty Gee, 
; < lar * justen a recent, simple or home made and commercial apparatus | aahte poms og F. ashen, W. Neil, whet . 
an = wi ittwe for generating acetylene on the large and small scale. « aed Ae . -N 
Contre Hing le wice K. A. B. D. Kottgen ye, | The gas as made for and used by the microscopist and | Photographic shutter, F. A. Brownell.. 
foun batt hd W. Meyer on yy student; its use in the magic lantern. The new French | Piano, B. Kroeger peneese 
( _ — » Car upling. ‘hill coupling table lamp making its own acetylene. Contained in ai Piano attachment, F. Kindermann..... 
in See ee aoacg SCIENTIFIC AMERICAN SUPPLEMENT, No. 105 Planing machine, B. F. Ogde 
on os coaies ai ©. G. jones soma Price 10 cents prepaid by mail. For other numerous | Planter marker gage, corn, A N. Burroughs et ae 
Cre ame ifuga 2, @. Se Tr * valuable articles on this subject we refer you to page 21 | Plow bar protector, Manire & Hood 
+ ruener a a giao Of our new 187 Supplement Catalogue, sent free to any | Plow subsoil attachment, riding, Twomey & Miiis ¢ 
ii cin address. MUNN & Co., 361 Broadway, New York. ost. See Fence post. 
! Mt Powder compressor, E. C. Clark . 
( Powder distributing apparatus, P. T. Merrill 2 608 a7 
~~ R ; ae “ HIGH GRADE weoo MACHINERY Power transmitting device, D. Ashman..... sald it | 
y ¢. 5. Bradiey OW, Propeller, C. J. H. Flindt 610,089 
eans for controlling non-syn CRRING Pulley, A. Schiminsky conse 608,976 | 
B. G. Lamme ones Single Machines or Com- Pulley, toothed wheel, ete. #. Rt Simins ae 
sey TA) S00 Pump, displacement 1. Merrill 600, M45 - = — 
ators, automatic, Bowen 10.02 plete a ee for Pumping apparatus, wave power, J. E. & W. Arm- ene 
610,023 . strong : . -. 610,015 
aksay cabin” Wisi _ Any Class of Work. | sre cine. i 2 a0 be cien fic merican 
. EB Robert 90.84 Your Correspondence is Solicited | Puzzle, arithme tic, J , Eee scbitanenuailial ,- 74 
toberts f Sh 
130 [@” Illustrated Matter and Prices on | Radiator, A. H Fowier ee 0. 
hs H. Binns 610,152 7 application Rail and joint the retor. Gh Ws Mei ccccccccesen oars | _— 
a , Rail bond, W. H. Talle saneunads 610, 
shar "mm radley 510,02 sap | 
ites, blank for making. A. J. Bradiey cones Je As FAY & CO. | itaiwas 6.3 Caneel as 2 ae PUBLICATIONS FOR 1898. 
sviep oor . - “4 ailway contact device. electric, B. eaton . 6 S 
Door, flush sliding D Mar sel HD SS 10-30 John St., CINCINNATI, OHIO! Railway contact device, electric, L. FE. Walkins.. 610,007 ' — : 
Door holder and belt R. North 610 _ Railway, electric, B. C. Seaton.... 610,090, 610.094 | The prices of the different publications in the United 
Dru. See feed arte ' + Railway. electric. L. E. Walkins inning 610.009 | States, Canada, and Mexico are as follows: 
Dram he ating W . H and Nebias ~4 | ‘DORMAN 4 Railway motor, electric, A. Schmid -- NT 
pry . “" g Se Rag ee pe -- - Railway rail joint, A. Vietor ‘ aS RATES BY MAIL. 
t % lole hth i ‘ id é te t w “ d< S &G 09, _ . 7 
ore 7 eaanee CnpoTEes puceneny Soames VULGANIZERS Raheet Salidien nae Cite device for. G. J. Scientific American (weekly), one year, ° = $8.00 
} fulminat up for, W — | Capewell 609,786, 609,789 | Scientific American Supplement (weekly), one year, 5.00 
" tr r t rate cap r, e | y e 4 , 
I aoen are used all over the world Railways contact rail appliance e for electric, L. ensn Export Edition of the Scientific Amer rican (month- 
lier. J. H. Bowley (reissue) 11.480 Exclusive Manufacturers of Steam Ma- alkins x — ly) in Spanish and English, - 3.00 
‘at , ry ** chines for Rubber Stamps. We also make Railways, third rail for electric, B. C. Seaton, 
|. Van Hoevenbergh GOO | Dey Heat Vulcaniszers. ( omplete outfits 610,091, 610,093 | Building Edition of the Scientific American _ 
7. s J Davis , =: te from $10 to $1,000. All Stamp and Stencil Reaping machine, J. Macphail.............-..+++ -. 8.891 (monthly), - - - = -= = © © + 2.50 
ag ett fess | LOOls and Supplies. Brass and Steel Dies tecorder. See Time recorder. 
, } - mo hag naion regula - for all purposes. Seals, Engraving and penieter. aan — a F. H. Cook 610,122 COMBINED RATES 
he ne ao eee | Die Sinking of all kinds. Established 1860, ock breaker and ore crusher, ” O,T22 » Tini i . . ; 
° ~ aratus. F.'T. Ellithorpe boy x; | Printing Presses, with complete outfits, Rolling mill rider or carriage, metal, R. Bailey. 610. 5 in the United States, Canada, and Mexico. 
at p are A - re ‘| from $1 a HF A Ne nat for Catalog ue c _| Reta cutter, . er - ae Scientific American and Supplement, ° ‘ ~- 7.00 
, , f10 198 &J.F. ¥ DOR) otary engine, - Gates. : . . . Oe | os. . . Th f 
‘ Siniti Olt 121 E. Fayette St... Baltimore, 1 Rotary engine, Richards & Forbes seen Scientific American and Building Edition, - - 5.00 
Envelope ~~? pee nit ! Rotary steam engine, C. A. Holeomb Scientific American, Scientitic Americ an Supple- 
Fabric. See \ - *K aor Rowlock, T. H. Brosnihan ” ment, and Building Edition, - - = -9.00 
z abe TORIES. o. A. MOSS. ib . Rubber mitten, C. E. leongden sacee 
Feed water heater, stew iler ckso | Rubbing machine, J. W. Pencilie. TERMS TO FOREIGN COUNTRIES. 
Fence ma ‘ aiker.... Ruling machine, Gre ve “ & Hepworth 
Fence m Dewitt & Jolly Saddle and girth conr ection, F. Ross.. ** 609.975 bid yossty euhaet tion a oF Sctentide Americ an 
Fer at Salt and pepper box, J. Savage. 7 . ao Ost publications to foreign countries are as follows 
pones er wt aoe Sash balance, W Driscoll “e ; .. 609,990 U.S. English 
ss oy ollow ndle Sash fastener, D. L. Long... - 609.821 Money. Morey. 
i ! H. Dude 2 P 7 Sash fastener, F. H. Peters... | £s. a. 
ert c % 1 > “lu | . 
k Maddir Why not investi- Sash poster, 4 “aan t. Scientific American (weekly), - - -$41.00 O16 5 
. . ’ 4 
Hilte t ther W . H. Ba 9 . ia gate them? Sash lock, R. D. Duff Scientific American Supplement (weekly) 6.00 1 4 8 
A retaendbeiges be Me. 610 12 GODDARD MACHINE COMPANY, Seale beam, J. A. Fleming Building E:ition of the Setentifie Amer- 
, Friedheit : Screw jack, ball bearing, D. Glenn.. ican (monthly), 300 OM 4 
Fire escape, D. Friedheim 610.4 25 Bigelow Street, Holyoke, Mass. | s- aon te *k head, D. Glenn 
Fire etling and floor ha C. Lewis ae | Screw thread cutting tool, F. G. Echois" Export Edition of the Scientific Amer- 2 
: of stra ve, A. De Mar oy ' ARMSTRONG $ PIPE THREADING | | Seat or settee, E. J. Smith.... ..........-.. 9.916 | ican (monthly) in Spanish and English 3.00 612 4 
ft wi low i] mann ¢ sot * 
? . Seed drill, Porteous & Cole.............cceeeceseeees 
AOL Oe A) eee ee eae 610,088 i iocmuahen Ses one 3 papanaten. ComBiNeD RATES To FoREIGN COUNTRIES. 
ors for buildings, construc : crete, PE Sewing machine, multiple. Kuhn & Kluge.... ... 609,887 | Scientific American and Supplement, - 850 11411 
Fk t. Je — hoes Wdesherert & trols = i 4 CUTTING- OFF MACHINES | Sewing machines into or out of gear, means for Scientific Ameri i Bull i . u- 
Flv ~—h.. bes ro ne stick i Ww Th — * 610, ir Both Hand and Power. 8 et ee 609,973 ‘ten, _— _— = uiiding Edi- 69 
oa or ry ky. O. Thur : 610,109 Sizes 1 to 6 inches Sharpening agrte ultural implements, ete., ma- 
Sy Gunes atioke’ W Th ~~ 610.108 Water, Gas, and Steam Fit- | chine for, J. A. SUMMET..........0.ceeeeeeeeeeee 609,347 | Scientific Americen, Scientific Amertean 
: A iy od we aoe Sake hy } AEP a0 44 ters’ Tools, Hinged Pipe Vises. | Sheet —L-t4 i, Pi ccansceneneonsinnte Gaase 609,968 Supplement, and Building Edition, - 11.00 2 5 2 
Furnace. See Hot air furnace S Pipe Cutters. Stocks and Dies mae and registering mechanism, | W. H. Me- &2 Proportionate Rates for Six Months. 
Furnace, J. &. L. Rodrick 610.085 universally acknowledged to be St The above , h Re- 
) > . Rnd dala noe protectin late, 4 x a G inss.. ie above rates include postage, which we pay. 
Furnace vaive, regener ative, G W. MeClure . 610.076 Tue anmatRone wre co. Sign, Fiuesinatee. 2 >. ; PI races mit by postal ur express money order, or draft ebantere?d 
Bridgepert, Cenn. qentinued po page 115) MUNN & CO., 361 Broadway, New York. 





Furniture, cenvertibie, H. G. Schrenkeisen 6W0Ry 
Game apparatus, A. Hodge........... cnneee oe G1O068 
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fence 

than technical yon — — ar 
edge that can always be We” = : 
converted into money. \ s 
You can learn now without leaving home. 
Success guaranteed, Sest text books free. 


STEAM ENCINEERING 


Bridge, Electrical or Civil Engineering; Mathe- 
matics; Chem istry; Mining; Architectural or Me- | 
chanical Drawing; Surveying; Plumbing; Archi- | 
tecture; Metal Pattern Drafting; Prospecting; | 
Book-keeping; Shorthand; English Branches | 

| 


FAUONT BY MAIL 2 00 
4 | 


Leal TT Trt 
JEWELRY and ENGRAVING. 


Box %2, Scranton, ~_ 
Address PARSONS’ INSTITUTE, Horological Dept.. 
Bradley Polytechnic Institute, PEORIA, ILL. 


Pure Drinking Water | 


is always appreciated by refined 
and cleanly people But it can- 
not be obtained abeolately pure 
by boiling - filtratio 

Science has definitely settled 
that question. 


The Ralston Still 


is daily saving the lives of hun- 
dreds of people from Typhoid 
Fever and Dysentery, and 
that is just why it bas been of- 

ticially indorsed by the Ralston 
Health Club of America. More 
of these Stills used by the Gov- 
ernment than all other makes 
combined. Send for — 
Catalog, free for 


THE BAILEY MFG. CO.. 64 Maiden Lane, New York. 
RUSTLESS COATINGS FOR IRON AND 


Stee!. — Paints: of what composed, how destroyed, 
classification ae true pigments and inert substances, 
aduiterants, etc M. P. Wood, The essentials ot 

good paint. The characters that a paint shouid possess 
for the purpose of protecting structures from decay or 
corrosion. Natural and urtiticial asphalt coatings. Lron 
oxide paints. Ziue and lead oxides. Carbon paints 
Inert pigments. A very exhaustive and valuable paper. 
Contained in. SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 1017, 1018 and 1019. — Price 10 cents each 
Two be had at this office and from all newsdeaiers. 



























“QUEEN” ARCHITECT LEVEL $50) 
ww Transits & Levels 
raduated entirely on our 
large dividing engines. Spe- 
award at the World's 
Fair. All kinds of Engineer- 
ing, Surveying and Drafting 
Instruments and Materials. 
220 p. illustrated catalogue 
mailed free only if this ad. 
is mention 

QUEEN & CU., Inc. 
1011 Chestnut =t., 
___ Philade!phia. 


WELL DRILLING MACHINERY, 
MANUFAC TURED BY 

WILLIAMS BROTHERS, 
ITHACA, N.Y. 

MOUNTED OR ON SILLS, FOR 

DEEP OR SHALLOW WELLS, WITH 


STEAM OR HORSE POWER 
SENO FOR CATALOGUE 
WILUAMS BROS. ITHACA,.ALY, 


UREKA 

















THE E 


eat’ FIRE EXTINGUISHER. 


< ‘port 


ANY BODY 
WHEN ONCE HARGED, IT 
ALWAYS READ Y FORU 


THE H. H .CHARLES © 0. 


QUINCY “TUL 








A COMPLETE 


ELECTRIGAL LIBRARY 


By Pror. T. O'CONOR SLOANE. 


~— 


AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY. 


For the Student, the Amatewr, the Workshop, the Electri- 
cal Engineer, Schools and Colleges. 





Comprising five books, as follows: 


Arithmetic of Electricity, 138 pages, - - $1.00 
Electric Toy Making, 140 pages, . - - 1,00 
How to Become a Successful Electrician,189 pp. 1.00 
Standard Electrical Dictionary, 682 pages, - 3.00 
Electricity Simplified, 158 pages, - 1.00 





t#” The above five 
books by Ra eens 
may be purchased s 
gly at the published 
prces. or the set com- 
plete, put up in a neat 
olding box, will be fur 
nished to readers of 
THE SCIENTIFIC 
Supe CAN at the 

uced price 
or Five Dollars. 
You save #2 by order- 
ing the complete set. 

1 volumes, 1,- 

z ah s, and 
over 50 illustra- 
tions. t#™ Send fo 
full table of contents 
of each of the above 


a} books, h se F or Ch r 
compléte book catalogue 0 ng refer- 
ences to works of a scientific and technical character, 
free to any address. 


MUNN & CO., Publishers, 361 Broadway, N.Y. 
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osenaee mene 
|} Steam and hot ow r polio H. 4G Bauman.. 
| Steam engine, ‘ 

| Steam wemies. y Montupet... .. 





Skirt, bicycle, E. Cottrelly.................ceeeeeee . 610,082 
Skirt supporter, L. A. Graham..... ° . 610,138 
Skirt supporter, dress, Conaias & Lee. 610.081 
Slack adjuster, Selley & N 610,085 
Sted runner, J. - Johnson 609,512 
Sleigh runner, C. 610,082 


Spinning and doubling frame, 
omson 

| Sprayer, D. B. Smith. cieeeeee 

Stalk cutter, J. R. Weatherly.... 

Stamp mill, G. Wood. 

Stapling machine 


ring, G. H. & W. 
> - 610,106 
aun 





<= 
* 


Barnaby. 





GUY Sou 


Sterilizing apparatus, J. Weck............ vis 
610,143 


Stovl, counter or table, C. H. Lind.... 

Stopper. See Bottle stepper. 

Stoppered jar, bottle, or other : Par- 
sons & Rawson. ‘ 

Stove, W. W. Baldwin, 

Stove, heating, J. H. Brown. 

Stove, wood, L. oo 





Abs 


609,974 | 
G 





Strap or rope clamp and tighte ne r, A. G. Thayer 610,105 | 


String instrument pin bridge, G. A. Fullerton 
Supporting bracket, Hahn & Salewsky 
Switch. see Electric switch 

Syringe, » = He Ww inchester.. 
Table, K. 


GUY, S82 
ry 





GUY, 949 | 





Tank beste r, "Sc hneider & Hill.. 

Tea cutting mill, C. H. Bartlett. : 610.019 
‘Tea mixing apparatus, C. Sa pegeest . 610,018 
rhermometer, incubator, J. L. Nix 610,079 
Thili coupling, C. Bradley conmines HO8 PS 
mah soupling, D. Ww. Ciitiessncccetcencaces . 9,958 


rie. See Bale tie. Railway tie. 
Tile moulding, E. Koehler...................... 
Time detector, watchman’s, J. McCarthy 
lime recorder, Randolph & mee oy 
Tire, bicye le cushion, G. W. Tubbs... 
Tire tor cycles, pneumatic, W. H. Sewell. 
lire plug, pneumatic, O. F. O'Neil 
lire, pneumatic, J. W. Dunn. 
‘Tire, rabber, D. Crowther 


609,940 
. 610, 1 ) 





rire tightener, W. Shope ‘ GUO. 340 
lire, vehicle, J. G. Rodgers......... GUY, 948 
Toilet appliance, L. M. Biggs.. HOY STU 
rool, combination, C. C. A. Mitchell. HUY SYS 


Tool noes, Ah | eee ne ceveen GUN.967 








. Lejeune GOO 

etc., manufacture of stamped wheels for, 
“Leconte & Gourrier G08, 820 
l'read sanding machine, G. A. Ensign. 610,056 
Trolley, D. Lippy 609.969 

Trousers bagging at the knee, device for ste - 
venting, 8. Kepner ‘a . 610.060 
Truck, car, G. J. Capewell 609,751 
Truck, hand, L. R. Cather. . GOONS 
Truck or car, dumping, P. Kramer. 60.516 


Truck, pivotal, Brill & Curwen.. 
Truck, railway car, G. J. Capewell d 
609,782 to 609,785, 





609, 788 
Tub. See Flower tub. 





,| CUFF HOLDER AND 


| ACETYLENE 


Twine holder, A. Heusch —ee 609,054 
Valve for controlling locomotive blowers, 
throttle, A. Palla 609,830 
Valve for GSO CONPTRGS, automatic stop, G. W 
Edgington. 610,085 
Valve gear, A. Bever. . 9.772 
Valve lubricatiug device, slide, J. P. Serve 610,000 | 





Vv = e movement, steam engine, . Worthing- 


609,953 


on 
Valve regulating mee hanism, cutoff, M. Hanner.. 610,047 
609.811 


. Johnson.. 
‘=e hanism, 


Vehicie, motor, C. 
Vehicle steering 
Brightmore. 
Vehicle wheel, ‘T. M. Shrout. - 
Vehicle. = mw 1. Z. Merriam... 
Velocipede, R. Miehle... ‘ s 

Velocipede, F. X. Wagner 

Voting machine, P. A. Macdonald. 
Wagon bed raiser, 8. H. Drysdale . 
Washer. See Barrel washer. Clothes washer. 
Washing machine, Belding & Rice 
Water closet bowl, W. H. Lioyd. 
Water heater, J. E. Baker..... 

W eather strip, G. M. Eveleth.. 
Weather strip for doors, T. A. W atson.... 
Weeder, J. E. Sperry... . 
Weigher, automatic, J. B. ae ‘human. 
Weighing truck, O. W. Pa -.. 609,902 
yheel. See Cycle drive whee 1. Vehicle wheei. 
W hist tray, duplicate, W. 8. Coles............ 
Windlass, G. Brunelle.. 

Window cleaner, G. J. Capewell 

Window frame and sash, metal, E. F. Bertolett 
Wire stretcher and splic _ E. Taylor 

Woven fabric, R. H. He 





motor, A. W 





610, 003 
609,908 


< 
_= 





DESIGNS. 







Badge, K. H. Shaffer 
Bedstead foot or bead apeeeel W. M. Peters 
Box, F. A. C. K 
Brushes, etc., back for, J. 
Buckle, T. Moore... 
Cleaner and smoke deflector, W. O. Blase 
Closet bend, etc., E. e 
Closet bend flange. " Ri 
Crank, driving, $ w ilbor. eecee 
Hot air furnace, ‘Edison & Wheeler........:... 
Lamp chimney protector, J. Wuest. 
Nail, E. M. Sween os : 
Picture frame, J. ¥. Ridgwa 
Radiator section, Ridewar-.. 
Rock drill, M. Ro axe panvesves 
Saddle frame, pack, T. Moore......... 
Sash holder, T. W. Taliaferro... .. 
Sprayer body, D. B. Smith. ‘ 
Stoves, etc., canopy for oil, i “epegepeeate 
winger Be pote and picture hook hanger, G. W. 
Pe inntencctsnsh<sbsen 


wee 





CO. wnccee- 




















TRADE MARKS. 

Alcohol, spirits. gin, and whisky, Standard Dis- 

tilling and Distributing Company. 
Beer, lager, S. S. Pierce Company.. 
Timea Portland, Hammer Society 918, é 
Clothing, men’s, boys’ and children’s, - Kirse h- 

baum & Company.... 31,911 
Compounds for the cure ot nervous debility, 





a 2 arr. 924 
Decorations, mural, Benjamin Moore & Com- 
nati ascuaanesetneeeetansenanensenhs : eaneenes 31,906 
Dye, eutech or catechu, Sarawak Cutch Com- non 
Seecececgoenceocceccee ancce eocegeceeoe 31,920 


acon, shoulders, and canned, cured, and 
moked meats, Jacob Dold Packing Com- 
ys 


— 





pany. 
Insect destroyer, R. R. Smith oe 
Matches, friction, hionent Match C ‘ompany. neapes 
Medicinal preparation = the form of a flour for | 
certain disorders, C. C. Jerome............... 31,923 
Overshoes, A. E. Little & c ompany 31,912 
> * certain antiseptic, F. Hoffmann-La 
Roche & Company... ... 0... .......eeeeee. “31,922 
Remedy, tonic, Cleveland Veterinary Remedy 
Company.. 
Salmon, J. M. Chapman. 
Soap, soft, J. H. Farr & C ompany 
Stationery, certain named artic les of, Firm of J. 
S. Staedtler. . 31,928 
Textile material with flexible waenpe of coating, 
Keratol Company. 
Wood fillers, Beatty & Fuller 
Woolen fabrics for clothing, Hexter & Scheuer. 
Yarn with silk finish, F. E. Warburton.......31,909, 31910 


LABEL BELS. 


“Chips that Pass in the Night,” for matches, Dia- 
mond Match Company. 6,653 
“Greatworth’s Teas and Coffees,” for teas. and 
ouPne. Cc. W. Snook.. 
“3. Jobns Improved "Asbestos Roofing. 3 oe 
AT 1s roofing and roofing felts, H. W. Johns 
Manufacturing Company............... ‘ 7 6,654 
“ Haas’ Kremonia or Ammonia Cream.” for 
cleansing compounds, Zucker & Levett & 
Loebe Company........... .. 6,651, 6,652 
“Yankee Drops, Manila Flavor,” for cigars, 
American Lithographic Company............. 6,649 


PRINTS. 
“English Woolen Mills Company,” for men’s wear- 


ing apparel, suits, overcoats, and the like, E.S. 
Rogers. 76 


























A petneed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 

oing list, provided they are simple, at a cost of $40 each. 
fr complicated the cost will be a Tete more. For full 
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vv y ? 
The most accurate record of your = ally 
ad &* Runs is furnished by the new and improved 
* 
d 


¢ Burdick Gyclometer 


which is by far the most reliable recorder on the market. Weighs 
one ounce, is dust and water proof, solid in construction, accurate 
as a watch, yet has fewer parts than any other cyclometer; compact, 
so as to economize space; oumbers kept in perfect alignment and 
changed ogee Registers tenths of miles by red rar d right 
band cylinder. Registers 10,000 miles and repeats REGISTERS FoR- 
WARD ONLY, thus accurately recording actual distance traveled. 
ures always in sigbt from the saddie. Price 8 

SB Send for handsome Tiltustrated Catalogue “8. A.” 


EDWARD MILLER & CO. Sitcccs.ce" MERIDEN, CONN, 


STORES: 28 and 30 West Broadway, New York. 63 Pearl Street, BusTon. 


ODE O< DE ODE 0< E> OE O< TOL OE OnE Ousey ose» e320 6 
plE.VO Nad SHOOT ARI FLA 


otgun, you'll makea Bu 
Eye by sending three 2c. stamps for 






e-2e 6<20 


Price ° 


ave e “ve e<vec> 





| Always use Taplin’s Perfection Window Stop Adjusters 
when building. The Taplin Mfg. Co,, Forestville, Conn. 

the Ideal Hand-book “A,” 126 pages 

FREE 


The latest Encyclopedia of | WANTE 


. NEW YORK. 
Arms, Powders, Shot and Bullets. Men- | —————— = 
= OD SCIENTIFIC —— AN. 


. Address One to 25 tons daily ca- 
MFG. CO., New HAVEN, CON S. A. Ri RATIO pac ity. Challoner’s } HINE 
= Sens, Oshkosh, Wis MAG 
IMPROVED WASHBURNE’S PATENT 
DRAWERS SUPPORTER. FOR SALE tic Railroad Crossing Patents; con- 
A Cull Holder that holds gy tinuous rail; in use; asuccess. Send 
V/ y for circulars. S.J. Austin, Patentee, Terre Haute, Ind. 
ICE MACHINES, Corliss Engines, Brewers 


—Small! article to make and sell. Address 


PRODUCER, Box 773 





IDEAL 


the cuff just where you want 
it. No button holes needed. 

and Bottlers’ Machine ry. THE MiLTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis 


No tearing of sbirt or cuff, 


Drawers supporters that 
are easily adjusted or taken 
TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL 
NOVELTIES RETC. NEW TORR STENCIL WORKS 100 NASSAU 6° N.Y.) N.Y. 


off Hold tight, hurt noth- 
PCTATO BUG DESTROYER and Cansds 


ing, and save annoyance. 
Sample of either of the 

rights for sale. Newly patented. Address CHRIS, 

NELSON, Paw Paw, Van Buren Co., Mich. 
























; above, by mail, for 10 cents. 
= lilus. cataiogue free. 
Amerienn Ring Co.. Box P, Waterbury, Conn. 
GAS AND CARBIDE OF 
Calcium.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perform ed — it. A mee valuenne 60 ries 
of articles, giving in complete torm the particulars of 
this subject. Details of furnaces for making the carbide, NORWALK PATTERN AND ae oe) 
gas generators, gasometers, burners, e ‘ontained Ly 0) 3 ty & MAKERS of W000 & METAL PATTERNS 
SCIENTIFIC AMERICAN SUPPLEME Nos. 99S SOUTH NORWALK ONN 
1004, 1007, 1012, 1014, 1013, 1o1g. 46 1022, : . 
03S, 7 . ’ CA ARD SHUFFI ER.—simple. elegant, thorough! 
1083, 1084. 1085, lone: 1104, 1124, "3 3 effective, and miuch needed. Absolutely no compe. 
1149 and 1140. Price 10 cents each, by mail, from tition. See notice on page 173, this issue. Patent for 
this office, and all newsdealers. sale, or preferably, license tc manufacture op royaity. 
J. BOOTH, 368 Lafayette Avenue, Brooklyn, N. Y 
TYPEWRITERS WANTED 2h agency for a first-class CARBIDE, in 
HALF PRICE Cleveland and vicinity, as I have the 
agency for a good Acetylene Gas Machine. Address 
We will sell sou any typewriter M. STRIEBINGER, Broadway & Ontario St., Cleveland, VU: 
made for one half regular price, 
1 for on uarter. Ever 4 M ASTER VENTI- 
hany forone q order. RAILROADS! of RATL- 














h teed i ct 

chine guarant Sain Oe MERTER WAY TU NNELS. DEMONSTI et JOHN. 
CHANGED. Sent anywhere vhs soe JEFFE , on “Girard Avenue, Philadelphia, Pa. 
ilege of examination. Send for Lil. | ———__ 


I want to communicate with some en- 

® terprising person with small capital. 

Thousands of dollars for all concerned. No visionary 
Harry Smith, 701 Main St., L ittle Rock, Ark. 


Experimental & Model Work 


Cirs. and advice free. Gardam & Son, 45-51 Rose S8t.,N.Y. 


trated catalogue. 


National Typewriter Exchange, SiiStes. 











50 YEARS’ 
EXPERIENCE 








WRERS ne 
ELECTRIC <a 
trimental Wer 





oe 
TJ SMITH.MGR. FORMERLY MGR: THE ES GREELEY 4 CO 





M neeniers EX mreevons to the Coolgardie Exhibi- 
A tion o 4 are notified that the Hardware Company 
So | of Coolgardie and Kalgoorlie, Western Australia, is 
| prepared to accept Manufacturers Avencies for machin- 

CopyYRiIGHTsS &c. | eal ete., and te take charge of exhibits. All exhibits 
one sending « sketc 8c o will receive the personal supervision of the Company's 
Anyone sending « sketch and description may Engineer, A. BAIRD, B.C.B. (Melb. Univ.), to whom 


quickly ascertain our opinion free whether an - 
invention is probably patentable. Communica- communiestions should be addressed, 


tions strictly contidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,2¢1 8roacway. New York 


Branch Office, 625 F St., Washington, D. C. 












BACKUS WATER MOTOR CO. NEWARK N. } 


NOTICE TO CONTRACTORS. 





We want to hear frem a wealthy and reliable Con- 
tractor who will buy lots and build from twenty to one 
hundred houses, if satisfied the investment will pay 25 
per cent. in six months. For particulars, write to 

DE bv. ENNY BROS., MCKEE ESPORT, Pa 





E. A. BURGESS CO., 67 Court St., New Haven, 











instructions address Munn & Co., way, New 
York. Other foreign patents may 


Conn., U.S, A. L. A. Holmes. Business Mgr. 
Mfrs. of Box Nailing and Trimming Machines, 
. Cash and Bundle Carriers, Display Fixtures, 
= Specia) Machinery,Patterns, Punches and Dies, 
Inventions Perfected, Portable Extension 
Booths, Office Railings, etc. Illus. Catal. Free. 


Oster Pat. Adjustable Stocks & Dies 


They are light in weight, dies 
made of the best tool steel, 
guaranteed just as strong| = 
and reliable as solid dies, cut 
the thread at one operation 
and release from the work 


. H which means cheap 
without running back ove ‘For Fire Protection insurance, put in a 
tinished threads. Kach set of 


dies cuts two distinct sizes, oe TANK AND TOWER. b 


THE OSTER MFG. © oO. Endorsed_by the joadin epenrance mpanicn. 


s2 ELI 
chee ye hed a = E. Main‘ eke. ‘Louisville, Ky. 


LW FABER '|NO MORE “POISON IN THE BOWL” 


excuse for smoking foul pi 
The “Malline krodt’’? Patent Nicot ae Abseorb- 
Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 


ent and Ventilated Tobacco Pipe 
PENCILS, WRITING SLATES, STEKL PENS, GOLD 


will render smoking a 
= —— bealthy enjoyment. Try 

PENS, INKS, PENCIL CASES IN SILVER AND IN ne ee 

GOLD, STATIONERS’ RUBBER GOODS, RULERS, 


it and you will become 
convinced. See pours, 
Sct. 

COLORS AND ARTISTS’ MATERIALS 

78 Reade Street, + + + New York, N. Y. 


AM. of Aug. 7, ‘Wi 
Manufactured oniy by 
anmnenennnnsated Masabiished 1761. 


How to Build a Home— 


276 Canal Street, New York. 
cm Musrates Circulars “8. A.’ emailed on eave sseamnataaae 
Those intending to build will tind the very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published 
. gs : 
‘The Scientific American 
. . . > $° 
Building Edition. 


Each number is i!lustrated with a Colored plate and numerous 
handsome engravings made direct from photographs of buildings, 
together with interior views, tioor plans, description, cost, location, 
owners’ and architects’ names and addresses. Tbe illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables. carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this bandsome work an aimost endless series of 
the latest and best examples om which to make selections, thus saving time and money. 

PustisHeo Montniy. Susscriptions $2.50 a Year. Sinare Copies 25 Cents. 
Semi-Annual Bound Volumes, $2.00 each. Yearly Bound Volumes, $3.50 each. 


For sale at all news Greddress MUNN & GO.. Publishers, 361 Broadway, New York 














































- Scientific American, [SEPTEMBER 10, 1808. 


A DELIGHTFUL DRIVE National Tube Works Co, Gh ssssaursomenuarucs 











Only actual trial om 
the peculiarly . pleas- McKEESPORT, PA., U.S. A. 
ant sensation of riding 


“vines gga THE Largest Makers of All Sizes and Kinds of Special WROUGHT 
Winton Motor 


MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE| Wy Crinoinc Mateniis 
THE CARBORUNDUM CO. «+ NIAGARA PALA, ¥ N x. 


Carriage WORLD; control the Manufacture of Wrought Tubular Goods Made a this .s 














f PN a gawiqase ofa High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, NO EXTRA TRAPPINGS, 
controlled ty single | and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as ane «> aa 3 aaaeacnaae 














Pe is controlled by single 
“ . ’ Bydro- arbon piece, | Pj The 
A baolutel safe and) 
~~ - Absolutely os ‘peed Better than any other ipe made. — 
> from 3 to ® mile» an 
Price $1,000, No Agents, from 3 to 2 miles an CAMERA 
t driver. Noiseless in motion, rubber tires. Al! parts { 








Breeeerereeresese CPCRRPRESSSO CONNECTS | —impossible. With 12 metal plate-holders 
4x5—prepaid in the U nited States for $12. 00 


Cribune = Bicycles: i, se oe ar ee 


$50.00 and Upward. Cuding SB. Sento 


“PecamoiD” 


tercbangeabie. For furtber iaformation, write to 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio | f THOROUGHAINSPECTIONS}, Is made for practical service. Is the easiest 
toe ow orace | camera —to learn —\o operate. Light-struek plates 
STEA\7 
DA AGAINST: LOSS 





num plate-holders, binck metal trim- $15. 
mings and weight much less. 
4 More about it in 
the new “ADLAK 
BOOK.” A ~~ 
gets it. Sample 
photo, 5 cents in 
stamps. 
THE ADAMS & 
bees Pt a co., 
































AND PERSONS 
ALUMINUM FAINT. | St., 
Latest Application of Aluminum. Washable, Un- STEA BOILER EXPLOSIONS | CHICAGO, 
| tarnishable, Water and Oil Proof, Durable, Easily Fe New England 
| Applied. Looks like Frosted Silver. Bicycles, BPunce.secnetacy Foe bt 6 a Nice ANDREW 2. YD &@ CO. 
| Radiators, Pipes, Boats, Metal Work, Machinery, Bosto 
lete. Makes Tarnished Objects be ‘tter than New. A | - 








Necessity in Household, in Machine Shop, and to 


| Engineer. Sample Bottle and Circular for 25cts . ADES 0 


oe '" GAS ‘hp 
The COFPIELD” Savotits ENGINE HOISTING ENGINES 


over all its competitors: Cylin- 

Che Black Mfg. Co., Erie, Pa. $ Siscintsimiei i ron 2S Lt 
q. ”? ’ ° and easy a ooo ad- OLE. et Friction a 

juster and stopping ( ne oist, from 10 to 

Dresses ssrsesesesessssesssesssooreeeoooR device and improved gonree EX Rn Gyan 

ries, Docks. etc. Great 

Saving over steam. especially 

where wood, coal or water 





THE BEST IN THE WORLD. 


tt?” Handsome illustrated catalogue describing our 
full jine of twenty-three models mailed free. 






SHES EEOSSEPEEEEEFEOCECEFECEEOEOOOS 
llllalllalclalta talline 


+ 





ignicer. Can be equip- 


THE BICYCLE: ITS INFLUENCE IN | Py@ Sith otther tee 








BALL BEARING AXLES AND RUB- 





Healtb an i Disease ey G. M. Hamme nd, M. D. A val-| tems. Keonomical ee J 4 

iia atl Interenting paver ip which the subject ta'ea- | durable, rellableseage. A Ng 
I ’ apa of tres sted Tr pm the Ay health, 2. eines of | a Jor Catalog S. 4 | wanted Address wy eber ber Tires.—A paper read before the Carriage Builders’ 
eycle by persons diseased. Contaived in SCLENTIFIC W. P. Callahan & Co. |) Gas and Geseijue En National Convention, Philadelpbia, October, 1844, show- 
Dayton, 0., U. S.A. | gine Co., 42 8. W. Boulevard Kansas City, Mo. ing the advantage to be derived from the ‘use of ball 


AMERICAN SUPPLEMENT, No. 1002. Price 10 cents, 


lo be had at this office and from all newsdealers. —— | bearings ang pneumatic tires in road vebicies Con- 


_e = . tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
992. Price 10 cents. To be had at this office and from 
all newsdealers. 





































This beats Wind, Steam. or Horse 
Power. We over the 
WEBSTER 2%¢ aciua) horse power 


GAS ENGINE 


for $150, less 10« discount for cash. 
Built on interchangeable pian. Built 
of best material. Made in lots of 100 
theretore we can make the price Box- 
ed for shipment, weight pounds. 
Made for Gas or Gasoline. Also > 
zontal Engines, 4 to 30 borse power. 
62 Write for Special Catalogue. 


WEBSTER MFG. CO.. 1074 West 15th St., CHICAGO 





RRereated tests enable us to say that even from precisely the 
same steel the tubing produced by any other method falls 
short of ours in strength about | 


10,000 Pounds per square Inch = | 


















Made ‘ Ty WITH EQUAL DUCTILI I Y. __ Eastern | Branch, 36D Dey Street, New York City. ‘ 

testes Manatee ws Ulla, Sees This emphasizes the excellent effect of our accuracy, GEO.H.GERE YACHT=LAUNCH WORKS. 
dealer will not a ec gp nce of our annealing process and the total absence of FINE 

For a Limited Time, on receipt “ 6 pickling during the operation. “MONITOR GASOLINE VAPOR ENGINES 
cent stamps, we will mail 15 cent package | 
roy. she agrees = i i “Dip beI " Fiff Point Carbon N (H4I Tube ' — 4 ~conants 
stron. | 

pe - | ENGINES, STA%QNARY 

Catalog e free. Tells how to keep a l | | The * Wolverine "ia the only Fe 
razor in order. Try our the market. It is the lightest on- 


is safe insurance to the rider and means success to the manufac- 
turer and dealer. It is essential to a really high grade wheel. 


We invite our customers to come in on our floor and select their tube from the gen- 2 Huron Street, 
eral run, and to take any piece they choose to select as a sample of excellence. GRAND RAPIDS, MICH. 
No specially prepared samples! BICYCLE TIRE REPAIRING.— THE 


We should be pleased to quote you discounts on application. Send for printed matter. Mending of Singie Tube Tires.—A practical article illus- 


POPE TUBE COMPANY, - - Hartford, Conn. || Siete ernie grictse se stare vice 


pliers and pl ers, to a A -— bber band plugging 
“PIONEERS” in Correct Composition, 


gine for its power. Requires no 
Army and Navy Strop. | lutely safe. Manufact'd by 
sete neeath.eenetinn, 1 WOLVERINE MOTOR WORKS, 
your dealer hasn't it, send to us. | 





J. R. TORREY & CO., 
P. ©. BOX 1215, 
WORCESTER - - - MASS. 
LLAMA LLAMA MELLEL 


EIMET DNL AS Lae 


MIETZ & WEISS KEROSENE » GRAPHIC 
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and the use of puncture ds. 9 illustrations. Con- 
tained in SUPPLEMENT 110. Price 10 cents. For 
sale by Munn & C % and all newsdealers. 


NO FIRE, SMOKE, OR HEAT. ABSOLUTELY SAFE 


















HALF A CENTURY OF CYCLES.—AN ¢ 

nteresting history of the cycle from its origin up to the A Ts A 

present time The first crank-driven bicycle. The r 

*bone-shaker” and its successors. The tricycle. The Y ‘~ MichesT GRADE CAMERA MADE 

modern whee Cycle building a science. Points of im- the most economical power ) RECO MMEND BY 

provement The pneumatic tire A hand and foot e most eco , NGR — 

eycle. With 9 ilfustrat ons. Contained in SCIENTIFIC known. Absolutely safe and . > SCIENTIFIC AME RIC AN" $200 d Send S stam fc 

AMERICAN SUPPLEMENT, No. 1012. Price 10 cents. reliable. Runs with common 1 " Dan Lu. e . °. St. h, Mi he 
rusco oa 9g. Lo., Urawer osep ic 


lo be had at this office and from all newsdealers. 





ge | a mati Patented at OS “ae “LENSES. | ESSeteseeteeesserereree 
Acetylene Gas Lighting | —————— 12012 mot st. newron FO ERS iol : KLONDIKE NECESSITIES} 
Reduced to the most Efficient, | CHG Typewriter Exchange IN” duit Take a SMITH & WESSON heavy 


Safest, and Economical use. 134 Barclay St.. NEW YORK _ 
NEW 


We claim for the NIAGARA YORK 


Se wooo “A Tome That Tels of Tal” =*s = 


matic in its action. Standard 
sizes from 10 to 10 lights. Larger 
sizes manufactured promptly to 

All about every known Tool, large and Klondike, 

small, and its uses, size, weight, and 

present market price. Every Tool de- you may return empty 









ee 


order. Licenses granted for use 
in unoccupied territory | 
Correspond with the | 


NIAGARA FALLS ACETYLENE 





818 Wyandotte St., 


GAS MACHINE CO KANSAS CITY, MO. scribed and illustrated by fine and ac- P 
Niagara Falls, N.Y. and Canada. We will eave pou Stem GOMERY Pa tpt ven 
- T . ' . le ore 
dns KB: to date TOOL CATALOGUE tor Catalogues of de- 





Sirable weapous for heavy use mailed on ap 9 


ters of all makes. 
plication. 


GB” Send for Catalogue 
All varieties at lowest prices. Best Kailroad 
Cr it Track and Wagon or stock Scales made. 


1898, 510 pages with index. Pocket 

















size Cex, sounees edges and — = nes 
eo = remar of workshop 
or factory qpoulé hav on COpy. Mailed ‘ SMITH & WESSON, 
Also 1000 -- " hadi : for % centa by i 14 Stockbridge St., Springfield, Mass. 
Export trade and Eastern States supplied. | Sowtun N useful a. eb. te MONTGOMERY & CO. dutta ahaha wan at 
. Money. Lists Free. CHICAGO SCALE Co., Chicago, I. 105 Fulton Street, New York. | ————— nce tartan iat nic 
E Aug. Neresheimer, 35 Nassau St., New York ELECTRO MOTOR. SIMPLE, HOW TO 
1 ae =e - meen ] make.—By G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a view to assist- 





ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any a hie requiring not over one man pow- 
cr. With fl figures. Contained in SCIENTIFIC AMER- 
7 ICAN Syeriasest, No. 641. Price 10 cents. To be 
had at this office and from ail newsdealers. 


JESSOP. S STEELsest" 
FOR TOO! :: bani ) wt TC 

PRINTING INKS 

The SormeaIne AMERICAN is ponte wep cas, 


ENEU JOHNSON & CO.’S LINK, 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 


EY | HEAPS oF COMFORT 


765 9 CLIN RON are added to the delights of boating, canoeing and 
CHES yachting if your craft is _—— with the famous 


| The life-line attached makes them perfect life-preservers. 
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FREE This trade- 
JUustrated mark is a 
Catalogue guarantee 





sent 


oh : 


: ——t of f. 
ii : << = on request. quality. 
CYCLE OTE ATUS = =— Ke 
OUR NEW Tecan . MECHANICAL FABRIC CO., Sprague St., Providence, R. 1. 























BEATEN FOR QUALITY OR PRICE ~/o 

















